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This  appendix contains the CEARP (DOE, 1987b) -sampling plan for  the 

Present Landfi l l  area (Appendix A-I). Also attached is the revised sampling plan for  

the Present Landfil l  area prepared by Rockwell International in 1988 (Appendix A-2). 

This plan was prepared to evaluate the effectiveness of the ground-water intercept 

system and  s lurry wall a t  the Present Landfi l l  in support  of closure activies. 

Drilling activies a t  the Present Landfil l  generally occurred according to the 

plan presented in Appendix A-2; however, some deviations f rom this plan occurred 

during its implementation. Specifically, wells 70-87 and  71-87 were moved to the  

locations shown on Plate 4-1  as their  proposed locations were within the active 

landfil l  area.  Well 69-87 was not dril led,  again because its proposed location was 

within the active landfil l  area.  
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1. INTRODUCTION 

C E A R P  Phase 2 Conf i rma t ion  consists of C E A R P  Phase 2a. Monitoring Plan. 

a n d  C E A R P  Phase  'b, site charac te r iza t ion  ( r e m e d i a l  investigation).  T h e  Sampling 

Plan is o n e  componen t  of the Monitoring Plan f o r  Rocky  Fla t s  Plant.  T h e  Monitoring 

Plan typ ica l ly  consists .of f i v e  parts: Synopsis, Sampl ing  Plan, Technica l  Data  :Van- 
agement  P k n ,  Heal th  a n d  Safe ty  Plan, a n d  Q u a l i t y  Assurance /Qual i ty  Control 

( Q A / Q C )  Plan. Because of the  Compl iance  Agreemen t  made  by the  S ta te  of Colorado. 
Env i ronmen ta l  Pro tec t ion  Agency, a n d  Depar tmen t  of Ene rgy  (DOE) ,  this Moni tor ing  
Plan also inc ludes  a Feas ib i l i t y .S tudy  Plan. 

C E A R P  uses a three-tiered approach  in t h e  p repa ra t ion  of moni tor ing  plans: 
t he  C E A R P  G e n e r i c  Moni tor ing  Plan, the  Ins ta l la t ion  Gener i c  Monitoring Plan 

(IGMP). a n d  S i t e  Spec i f i c  Monitoring Plans (SSh4Ps). T h i s  S S M P  serves as the 'Work 

Plan for P e r f o r m a n c e  of Remedia l  Investigations a n d  Feas ib i l i ty  S tudies  for  all High- 

P r io r i ty  Sires r e q u i r e d  by t h e  Compl iance  Agreement.  The re fo re ,  t he  acronym used to 

re fer  to t h i s  p l a n  is SSMP/RIFS. This Rocky Fla t s  P l an t  SSMP/RIFS Sampling Plan is 
the  de t a i l ed  w o r k  p lan  for  implementa t ion  of C E A R P  Phase  2b site charac te r iza t ions  

( remedia l  inves t iga t ions)  a t  Rocky Flats P lan t  and fo l lows  guidance  provided i n  the 

IGMPKSPCP. This SSMP/RIFS Sampl ing  Plan is complemented  by a n d  inseparable 

f r o m  t h e  Techn ica l  D a t a  Management  Plan a n d  t h e  Q u a l i t y  Assurance/Quality Con- 

trol Plan. Sec t ions  of t h e  Sampl ing  Plan a re  suppor ted  by r e fe rence  to the  o ther  plans 

a n d  to the  Synopsis.  Emphas is  is placed on  in tegra t ion  of e f f o r t s  for  each  o f  the 

C E X R P  Phases: Phase  3 (Technological Assessment), Phase  4 (Remed ia l  Action).  and  

Phase 5 (Compl i ance  Ver i f i ca t ion  a n d  Monitoring). 

Sampl ing  a t  R o c k y  Fla t s  P lan t  will be conducted  using t h e  integrated approach 

being implemen ted  by C E A R P .  T h e  integrated approach  is summar ized  in the Synop- 

sis a n d  d e t a i l e d  here. T h e  in tegra ted  approach  inc ludes  Characterization i n  stages. i n  

which  t h e  resu l t s  f r o m  t h e  previous  stage of sampl ing  a r e  used to design the next 

stage. This i t e r a t ive  process incorporates the  exper ience  a n d  knowledge gained f rom 

each  stage to  min imize  t h e  total  number  of samples r equ i r ed  to adequa te ly  charac te r -  

ize the  s i te  a n d  to p r o v i d e  the  necessary data base to p repa re  feas ib i l i ty  studies fo r  
a l t e rna t ive  r emed ia l  ac t ions .  T h e  benefit  of staged sampl ing  is grea te r  f lex ib i l i ty  

wi th in  the  sampl ing  p rogram wi th  a minimum of cost. 
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1.1. PURPOSE, 

This SSMP,'RIFS Sampling Plan provides the following basic components of 
ii n i p i e .  measurement collection and analysis f o r  each high-priority site a t  Rocky Flats 
P ! l n t :  

- objectives and goals of the investigation 
- justification fo r  selected methods and  procedures 
- proposed sample locations - proposed number and type of samples 
- additional site-specific information requirements. 

1.2. OBJECTIVES 

The objectives of CEARP Phase 2b site characterizations (remedial investiga- 
tions) at the high-priority sites a t  Rocky Flats Plant a re  to 

- verify and characterize contarninant sources, 

- determine the present areal  and  vertical extent  of contamination, 

- estimate the potential for  contaminant migration (including rate and 
direction) 10 support risk assessment studies, 

- support the technological assessments (feasibil i ty studies) of alterna- 
tive response actions, including the alternative of .no action," and 

- support identification of long term monitoring and verification re- 
quirements, as appropriate. 
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2. SITE S U R V E Y  AND MAPPING 

Following the guidance i n  the IGMP/CSPCP Sampling Plan, 311 monitoring lo- 

; i t lons will  be described in accordance with  the Installation Coordinate System ( ICs)  

fo r  Rocky  Flats Plant. The exis t ing  coordinate system is a grid system in English 

units ( f e e t ) .  Eleva,tions will  be described in English units, feet above MSL. Surveying 
w i l l  be done  in conformance with surveying procedures established in the 

ICMP/CSPCP. 
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3. SITE-SPECIFIC klONITORING 

Environmental conditions at Rocky Flats Plant ‘have been monitored sincc 

shortly a f t e r  operations began i n  1952. In addition, special programs to characterize 

waste streams, environmental  conditions, and past waste disposal practices have been 

conducted recently (DOE 1986b and  DOE 1986f). CEARP Phase 1 identified approx- 

imately 70 sites or groupings of sites that  could have adverse impacts on the environ- 

ment. Additional da t a  collected dur ing  preparation of the RCRA Part  B Operating 
Permit Application identified several more potential sites. All potentia1 sites a t  

Rocky Flats Plant were designated as solid waste management units, assigned a refer- 

ence number, and located on a base map (IGMP/CSPCP Sampling Plan, Plate 1 ) .  

A list of solid waste management units is presented in Appendix 1 of the 

RCRA Part B Operating Permit Application (3004[u] Waste Management Units) (DOE 
1986f). These solid waste management units a r e  divided into three  categories. The . 

first  category includes those hazardous waste management units which will continue 

to operate and which require a RCRA Operating Permit. The second category i n -  

cludes those hazardous waste management units which a re  being closed under RCRA 

Interim Status. The third category includes those inactive waste management u n i t s  

(Le.. RCRA continuing release sites) that  are  identified under Section 3004(u) of 
RCRA. Another class of sites is regulated under CERCLA. These CERCLA areas 

identified at Rocky Flats Plant contain only radioactive wastes (DOE 1986f). How- 

ever, for ease in  referencing these units and/or  areas, they have been collectively 

rcrmed solid waste management units. A preliminary prioritization of solid waste 

management units based on the CEARP Phase I Installation Assessment was per -  

formed and summarized in  a report titled ‘Preliminary Prioritization of Sites” (DOE 
I986h). 

The high-priority si tes addressed i n  this SSMP/RIFS Monitoring Plan were se- 

lected and designated as high-priority sites because of their suspected relationship to 
preliminarily-identified contaminant plumes in groundwater. Several solid waste 

management units a re  included in most of the high-priority sites (Table 3.1 Synopsis) 

because of their physical proximity to each other. This results in high-priority sites 
that  contain solid waste management units from various phases of CEARP. This is 

consistent w i t h  the staged approach being used by CEARP for  si te characterizations 
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i rcmedIal invest.igations), where  the  higher pr ior i ty  solid waste managemen t  units 
‘J i r n i n  the h igh-pr ior i ty  si tes a r e  inves t iga ted  f i r s t ,  3 n d  da ta  f r o m  these cha rac t e r i za -  
[i~:ns ( inves t iga t ions )  gu ide  the  r e m a i n d e r  of t he  program.  

The  s i x  high-pr ior i ty  si tes i den t i f i ed  a t  Rocky  Flats P lan t  (P la t e  1 )  a r e  a s  fo l -  
lows: 

- 881 Hillside S i te  
- 903 Pad  Area S i te  
- Mound  Area  S i te  
- East Burial  Trenches  S i te  
- Present  Landf i l l  S i te  
- Solar Evapora t ion  Ponds  S i te  

The  solar ponds a n d  present  l andf i l l  a r e  R C R A  regulated un i t s  undergoing  clo- 
s u r e .  P lans  f o r  charac te r iza t ion  of these si tes have  been incorpora ted  in to  this SSMP 
a n d  a re  consistent w i t h  t h e  40 CFR 265 Closure  P lans  f o r  these facil i t ies.  

T h e  th ree  viable pa thways  f o r  releases of  con taminan t s  f r o m  Rocky Fla t s  
P l an t  a r e  a i r ,  s u r f a c e  water ,  a n d  g roundwate r  (DOE 1986b3. Ai r  p a t h w a y  cha rac t e r i -  
za t ion  s tud ie s  will  not be pe r fo rmed  u n d e r  C E A R P ,  a s  t h e  a i r  pa thway  has  been ade -  
qua te ly  charac te r ized  a n d  documen ted  by previous  s tud ie s  (DOE 1986b. RI 1986b). A 

s i te -spec i f ic  discussion of  the o t h e r  pa thways  a t  each high-priority s i te  is presented 
a f t e r  each  s i te  description. A p lan t -wide  discussion of  pa thways  is presented in the  
SSMP/RIFS Synopsis. 

Investigations a t  each  h igh-pr ior i ty  si te c a n  be d iv ided  in to  source charac te r i -  
zatton. 3nd migration pa thway  a n d  p lume charac te r iza t ion .  Source Characterization 
wi l l  generally consist of geophysical surveys,  soil gas surveys  and  soil /waste sampling. 
Xligrarion pa thway  , a n d  p lume cha rac t e r i za t ion  wi l l  genera l ly  include geophysical s u r -  
veys. soil gas  surveys. soil sampling, monitor well  ins ta l la t ion .  g roundwater  sampling. 
a n d  su r face  wa te r  a n d  sed iment  sampling. AIL C E A R P  Phase 2b s i te  charac te r iza t ions  
( r emed ia l  investigations) will  be implemented  us ing  a n  integrated approach ,  in which 
geophysical a n d  soil gas survey  results a r e  used to d i r ec t  soil and  groundwater  sam- 
p l ing  e f for t s .  

Invas ive  sampling will be pe r fo rmed  a t  m a n y  of the  high-priority sites. Gea- 

era1 c r i te r ia  t ha t  a r e  considered in the  sampl ing  descr ip t ions  of this plan a r e  as fol- 
lows: 
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- I f  the solid waste management u n i t  cannot be located through geo- 
physical techniques. its suspected location w i l l  be sampled. 

- Invasive samples from a solid waste management u n i t  will  be taken 
only i f  the presence of containers of liquid or ocher hazardous condi-  
tions is not anticipated.  

- A t  least s i x  samples w i l l  be submitted f o r  laboratory analysis f rom 
each borehole depending on the amount of available material. The  
reader is referred to Section 6 of the IGMP Sampling Plan f o r  ration- 
ale. 

The following sections present high-priority site descriptions including discus- 
sions of associated solid waste management units and  migration pat,hways, followed 
b y  detailed plans fo r  source and  migration pathway and  plume characterization. 
Complete descriptions of the solid waste management units are  contained i n  the 
RCRA P a r t  B dpera t ing  Permit. Appendix I (DOE 1986f). 
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3.5. PRESENT LANDFILL SITE 

35.1.  De- 

35.1.1. Solid Waste Maargemcat Uolt Dcscrlptloor 

The Present Landfi l l  Site consists of the present landfil l  and two other solid 
waste management units on the hillsides east of the landfi l l  as  discussed below. 

- The Present Landfil l  ( S W M U  Ref. No. 114) - The  present landfil l  is 
located north of the main plant area a t  the  head of an tr ibutary to 
North Walnut Creek. The existing portion of the present landfil l  
will be closed to meet the performance s tandards of 40 CFR'265.11 
(DOE 1986a). 

Operations a t  the present landfil l  began in August 1968 on a fill 
placed across the drainage using on-site soils. Based on engineering 
studies performed by consultants. collection systems for groundwater, 
surface water, and leachate were installed in 1974, together wi th  two 
downstream impoundments to hold the various fluids. In  1978 and 
1979. the Colorado Department of Health iaspected the landfill and 
found i t  to be in compliance with State regulations. Between 1977 
and 1981. the leachate collection system was buried by landfill ex- 
pansion. However, the groundwater 'control structure was extended 
beyond the expanded landfill by the installation of slurry walls in 
1981. Also in 1981, one of the impoundments was removed to allow 
fu r the r  landfil l  expansion, 

Operational procedures have evolved over the l ife of the landfill. In 
July 1977, a solid waste management plan WIS preptred that ex- 
cluded radioactive wastes and allowed liquid wastes only with a spe- 
cial permit from the Waste Management and  Hazardous Materials 
Committee of Rockwell International. 



Most of the 20 to 30 cubic yards o'f waste delivered to the landfill 
each day is of f ice  trash; however, a certain amount of construction 
debris and shop wastes are  included. Small quantit ies of hazardous 
materials including solvents and paints have been incorporated into 
the landfil l  w i t h  the construction debris and  shop wastes. In addi- 
tion. i t  is possible that prior to initiation of radiometric monitoring 
in 1973. a certain amount of radioactive material  may also have been 
incorporated into the fill.  

- Trenches (Ref.  No. 166) - Three trenches were operated in the vicin- 
ity of the landfil l  for disposal of sanitary sewer sludge contaminated 
with uranium and possibly plutonium. 

- Spray Fields (Ref.  No. 167) - Three areas  a re  used for  spray irriga- 
tion of landfil l  pond water in order to enhance evaporation. Spray- 
ing began sometime af ter  1968 and has continued to the present. 

3.5.1.2. Surface Water 

Surface water in the vicinity of the present landfil l  site generally flows to the 
east on the terrace. Most of the runoff  enters the landfil l  pond and is disposed of by 
natural and enhanced evaporation. Enhanced evaporation consists of spray irrigating 
the slope south of the pond. Flow patterns are  controlled by the ditches that circle 
the landfill and by the presence of the various roads. The Church and McKay 
ditches and the North Walnut Creek diversion ditch cross the terrace surface north ol' 

the landfill. 

3.5.1.3. Groundwater 

Most of the area in the vicinity of the present landfill is underlain b y  abou t  

22 to 23 f t  of Rocky Flats Alluvium. The alluvium was found to contain discrete 
layers of sand (7 f t  th ick)  and of silt (4  f t  thick). Bedrock immediately beneath the 
alluvium is. Arapahoe Formation claystone. In well 9-86, located west of the landfill. 
100 f t  of claystone and  siltstone were penetrated before sandstone. 

Groundwater occurs in the vicinity of the present landfill in both the Rocky 
Flats Alluvium and  the Arapahoe Formation bedrock. The general direction of 
groundwater flow in  the alluvium is toward the east with some f low toward the 
south-east near the North Walnut Creek drainage. Depth to groundwater in the 
Rocky Flats Alluvium is approximately IO f t  below ground surface. In the drainage 
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downgradient of .  the landfil l ,  the valley f i l l  material is dry,  indicating that the water 
Zontrol systems at the landfil l  are  probably funct ioning as designed. 

Limited data  are  available relative to groundwater  quali ty conditions at the 
All downgradient wells. w i t h  the exception of Well WS-2. were dry.  

No 
present landfill. 
~t Well WS-2, sufficient sample was only available fo r  HSL volatiles analysis. 
volatiles were detected. 

3.5.2. Source C- 

3.5.2.1. Health rod  Safety Screening 

Prior to any surveying or sampling activities a t  the 881 Hillside Site, a screen- 
ing for  radioactive and  chemical contaminants will be conducted. Radiation screen- 
ing will be performed using a f ie ld  instrument fo r  detection of low energy radiation 
(FIDLER). and chemical screening will be done with a photoionization detector (PID). 
If significant surficial  contamination is detected dur ing  screening, detailed health 
and  safety surveys will be perfo'rmed. Detailed surveys will consist of FIDLER and 
PID readings a t  each survey grid node as described in Section 3.5.2.2. 

33.2.2. Survey Grid 

A 30-ft centered grid will be established for  implementation of geophysical 
and  soil gas surveys. Gr id  node locations will be surveyed to an  accuracy of 1 f t .  
Plate 2 shows the location and  extent of this grid. 

3.5.2.3. Surf a t e  Geophysics 

Several types of geophysical surveys will be performed a t  the Present Landfill 
Site to delineate burial  trenches east of the landfill. Each of these methods is dis- 
cussed below. Specific procedures a n d  equipment specifications fo r  these techniques 
a re  presented in Appendixes A and  B of the IGMP/CSPCP Sampling Plan. 

Electrominactlcr. An electromagnetic induction survey will be conducted cast 
of the present landfil l  to ident i fy  and  delineate the three burial trenches in this area. 
The  survey will be conducted using a Geonics EM-3 I terrain-conductivity instrument 
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i n  a continuous recorder mode. Conductivity measurements w i l l  be taken on 30.1'1 
centers across the burial trenches. Closely spaced measurements wi l l  be taken a t  t h c  

edges of anomalous areas fo r  boundary definit ion.  

Conductivity measurements in millimhos per meter (mmhosim) will be plotted 
and  contoured to identify areas of anomalous conductivities. These anomalous areas 
should be indicative of source areas. 

ctorncm. A magnetometer survey will be conducted over the burial 
trenches to screen for buried metallic objects. This survey will be conducted wi th  a 

portable proton memory magnetometer and wil l  supplement the electromagnetic induc- 
tion survey. This survey will  be conducted on IS-ft centers within the surveyed grid. 

Metal Der-. Areas believed to contain metallic objects ( f rom electrornag- 
netic induction and magnetometer da ta )  will be investigated fur ther  using a White's 
metal detector. Buried metallic objects located with the  metal detector wil l  be 
flagged to avoid drum puncture dur ing  soil sampling efforts. 

Flectrlcil  mtl V I t Y  sou- . Two vertical electrical resistivity soundings 
w i l l  be conducted at each of the three burial trenches a t  the Present Landfil l  Site to 
determine the approximate depth of each trench. A Bison Instrument Model 2365 
resistivity instrument will  be used for  this source characterization effor t .  These 
soundings will provide a vertical profile of resistivity, which should indicate the 
depth of waste disposal water table and  bedrock. The soundings will be made to a n  
effective depth of about 50 ft .  

3.5.2.1. Soil Gas Surveys 

Soil gas surveys at the Present Landfil l  Site will  be primarily used to assist i n  

landfil l  closure design. Methane and hydrogen sulfide soil gas sampling will  be per- 
formed on the existing landfil l  cap  to evaluate gases presently trapped in the landfill. 
Approximately 20 soil gas sampling points in the landfil l  cover a re  anticipated. 

Additional soil gas sampling will be conducted over the burial  trenches and 
spray irrigation areas to  characterize these sources. These surveys will be performed 
on 90-ft surveyed grids following procedures in Appendix A of the IGMP/CSPCP 
Sampling Plan. 
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3.5.1.5. Soil/Wa)te Sampling 

Soil and  waste sampling wi l l  be performed a t  the Present Landfill Site to char -  

acterize rhe cover materials on the present landfil l ,  the contents of the burial trenches 

east of rhe landfil l .  and the soils in the spray i r r igat ion areas. Specific sampling lo- 
cations will  be defined based on geophysical and  soil gas survey results; however, a t  

least two borings will be drilled into each trench a n d  each spray irrigation area,  as 

appropriate.  Approximately 20 borings through the  landfi l l  cover are anticipated a t  

this t ime (Plate 3). Physical testing will be performed on samples from these borings 

to  evaluate  the integrity of the existing landfi l l  cover. 

Borings through the trenches and spray irrigation areas will extend though 

each unit down to bedrock. Samples will be analyzed for  the parameters listed in  
Table  3.1. 

3.53. ~ t l o o  P L f J  way Chi- 

3.5.3.1. Sol1 GAS Surveys 

Soil gas surveys will not be conducted a t  the  Present Landfill Site fo r  plume 

delineation. Source characterization soil gas surveys are discussed in Section 3.5.2.4. 

3.5.3.2. Soil Sampling 

Soil sampling may be performed to delineate the  extent of soil contamination 

Specific sam- 3nd to characterize migration pathways a t  the Present Landfi l l  Site. 

p l ing  locations will be based on the soil gas survey results. Samples wil l  be collected 

from boreholes and monitoring well installations as described in  Appendix A of the 

IGMP/CSPCP Sampling Plan and  analyzed for  the  parameters listed in Table 3.1. 

3.53.3. Monitor Well Installatloo and Groundwrter  Sampling 

Three new monitor wells are current ly  ant ic ipated a t  the Present Landfil l  Site 

A well pair will be installed in the  t r ibu tary  a t  the base of the landfil l  (Plate  4). 

ROCgY FLATS PLANT SSMP/RRS Draft P r b r u y  1B87 (Ravuion 0) Sampling P1M Sction S. pa(* SO 



pond dam to characterize downgradient groundwater Quality and  saturation condi- 
tions. A n  alluvial  well will be installed in the tr ibutary east of the new downgradi- 
e n t  well pair to def ine  the extent of saturation in valley f i l l  alluvium. 

There a re  several existing monitor wells in the vicinity of the present landfill 
that wil l  be used in characterizing the groundwater pathway a t  the site. Well pair 10- 

86 (alluvial wel l )  and  9-86 (bedrock well) are  located west of the present landfill and 
serve to  Characterize upgradient condition% Well pair 7-86 (alluvial well) and 8-86 

(bedrock well) a re  located east of the present landfil l  a t  the toe of the fill. This pair 
is located to allow characterization of groundwater conditions immediately downgra- 
dient of the landfil l .  Alluvial wells 6-86 and 5-86 are  located fur ther  east of the pre- 
sent landfil l  in the tr ibutary to evaluate the extent of saturation and contaminant 
plumes. 

Groundwater samples wil l  be collected f rom new and existing wells a t  the Pre- 
sent Landfil l  Site following the procedures in Appendix A of the IGMP/CSPCP Sam- 
pl ing  Plan. Samples will be analyzed for  the parameters listed in Table 3.2. Based on 
results of soil/waste samplin'g performed dur ing  source characterization, this pa- 
rameter list may be modified to include additional contaminants. 

3.5.3.4. Surface Water and Sediment Samplim# 

Surface water samples will be collected from established sampling locations up- 
stream and downstream from the Present Landfil l  Site. Included will be stations 
along Church Ditch, McKay Ditch. and the unnamed tributary of Walnut Creek. 
Stratified sampling of the landfil l  pond will also be performed to characterize i t s  

contents. Surface water samples will be collected from any springs or seeps occurring 
on the hillsides north or south of the landfil l  pond. Additional surface water and /o r  

sediment samples may be collected based on soil gas survey results. Samples wil l  be 
analyzed for the  parameters in Tables 3.1 and 3.2 as appropriate. 

ROCKY FLATS PLANT SSMP/RyS D d  is87 (bvu ion  0 )  Juuplins PIM Section 3, page 11 
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'These analyses will be performed on only one-third of the samples. 
bThese analyses may be performed on sediments. 
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Table 3.1 .  Source Sampling Parameters 

Me t 8 1 ~ ' ' ~  
Hazardous Substance List - Metals 
Beryllium 
Chromium (hexavalent) 
Lithium 
Strontium 

Org8oicr 
Hazardous Substances List - Volatilesb 
Oil and Greasea 

R8dloaurlidcrb 
Gross Alpha 
Gross Beta 
Uranium 233, 234, and 238 
Americium 24 I 
Plutonium 239 
Strontium 90 
Cesium 137 
Tri t ium 

Otber  
TCLP 
EP Toxicity 
Characteristics (e& ignitability, corrosivity, reactivity) 

Cation Exchange Capacity 
v H  



I 

Field Parameters 
pH 
Specific Conductance 
Temperature 
Dissolved Ox yeen' 

lad icators 

Table 3.2. 

Iron 
Lit  hi urnooo 
Magnesium 

I 

Groundwater and  Surface Water Sampling Parameters 
I 

Hazardous Substances L,ist I - Metalsooo 
Be r y I1 i u m Oo0 

Hazardous Substances List - Volatiles 
Oil and Grease*.. I 

Rad loo ucll des 
Gross Alpha 
Gross Beta 
Uranium 233, 234, and : 
Americium 241 
Plutonium 239 
Stront ium 90 
Cesium 137 
Tri t ium 

n m Y  FLATS PLANT S S M P  ~0 

I 
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Table 3.2. (Continued) 

Other 
EP Toxicity 
Characteristics (e.g.. ignitability, cocrosivity, reactivity) 

** dissolved metals for groundwater samples, 

***These analyses will be performed on only one-third of the samples. 

for  surface water samples only 

total and dissolved metals for surface water samples 



4. S A M P L E  CONTAINERS, PRESERVATION,  AND HOLDING TIMES 

Protocols f o r  sample containers. sample preservation, and holding times w i l l  

conform to those spec i f ied  in the CGMP and IGMP/CSPCP Sampling Plans and Qual- 

i t y  Assurance/Quality Control Plans. 

ROCKY FLATS PLANT SSMP/RIPS D n i t  Pmbmy 1987 ( h i o n  0 )  Sampling p1.0 Section 4.  pago I 



J. SAMPLE CONTROL AND DOCUMENTATION 

Procedures for sample control and documentation wi l l  conform to those 

specified in the CCMP and IGMP/CSPCP Quality Assurance/Quality Control Plans. 

ROCKY FLATS PLANT SSMP/RIFS D d t  F a b m y  1987 (Ravuion 0 )  Sampling PIM Soction S, p a w  1 



6. SAMPLE HANDLING,  TRANSPORT. AND STORAGE 

Procedures f o r  sample handling, transport. and storage wi l l  conform t o  those  

spec i f ied  in the CGMP and IGMP/CSPCP Qual i ty  Assurance/Quality Control Plans. 

ROCKY FLATS PLANT SSMP/rUrS Dr& F a b r u y  1-7 (R.*irioa 0 )  S w l i n s  Plan Sutioa 6, P.C* 1 



7. SAMPLE P R E P A R A T I O N  A N D  A N A L Y S E S  

Procedures  f o r  sample p repa ra t ion  a n d  ana lyses  wi l l  conform to those s p e c i f i e d  

in the  CGMP a n d  IGMP/CSPCP Qual i ry  Assu rance /Qua l i ty  Control Plans.  

ROCKY FLATS P!ANT SSMP/RIPS DrrR P o b n r y  1987 (bruion 0 )  Sunpling PIM Section 7, P W ~  1 
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I .. 

P R E S E N T  LANDFILL P R O P O S E D  MONITOR WELLS 

Presented below are  proposed monitor well installation 

Landfill. These wells are  needed to: 

1 )  characterize ground-water flow directions i n  

landfill; 

ocations a t  the Present 

the vicinity of the 

9) characterize ground-water qual i ty  in and around the landfil l ;  

3 )  evaluate  the effectiveness of the ground-water intercept and leachate 

collection system on the west, north, and  south sides of the landfil l ;  and 

4 )  determine the effectiveness of the  slurry wall cutoff  system on the 

north and south sides of the landfill. 

Fif teen new monitoring wells will be completed a t  the Present Landfil l  Site. 

Proposed monitor well locations a re  shown on Figure 1 and  are  discussed individually 

below. Boreholes will be terminated in bedrock beneath surficial  materials, and  311 of 

the proposed wells will be completed in surficial  materials. Available data  f rom 1986 

well installations and  from previous engineering work conducted a t  the landfil l  

indicate the  depth to bedrock should not exceed 25 feet. 

Proposed monitor wells 58-87, 59-87, 60-87, 6 1-87, 62-87, 63-87, 64-87, 65-87, 

and 66-87 will be installed on the west, north, and  south sides of the western portion 

of the landfi l l  to evaluate the effectiveness of the ground-water intercept system. 

These wells will be placed a t  approximate distances of 30, 90, and 150 feet f rom the 

buried perforated PVC piped serving as the ground-water intercept system. This 

system was buried a t  a depth of approximately 22 feet  a t  the western end of the 





landfill. The  depth of burial  of the perforated pipe on the northern leg of  the 

landfil l  decreases to approximately 15 feet  a t  20,170 east (Rocky Flats Plant 

coordinates). East past 20,170 the pipe is a solid vitrif ied clay sewer pipe. The depth 

of burial  of the perforated pipe on the southern leg of the landfil l  decreases to 

approximately 23 feet  a t  20,499 east (Rocky Flat  Plant coordinates). The slope of the 

buried perforated pipe is 2 or 1 percent depending on the exact location of interest. 

The elevation of grade also slopes down to the east, causing the relatively constant 

depth of pipe burial. Ground water in the vicin'ity of the landfi l l  was found to occur 

a t  a n  approximate depth of 10 feet  in 1973 and  1974; this is also the approximate 

depth to  ground water in the vicinity of well 10-86. 

Placement of the wells as  shown i n  Figure I should ident i fy  a drawdown 

curve,  if one exists near the ground-water intercept system. The  shape of the curve 

will help determine the effectiveness of the intercept system in  collecting the nearby 

ground water, and  samples f rom these wells will identify whether leachate that  may 

be present in the landfi l l  is f lowing past the ground-water intercept system. If a 

drawdown curve toward the ground-water intercept system is identified,  and  the wells 

outside the landfil l  ident i fy  no contaminated ground water, then the ground-water 

intercept system will be considered effective. 

Wells 67-87, 68-87, 71-87, and  72-87 will  be installed to evaluate the 

effectiveness of the slurry wall north and south of the eastern portion of the landfil l .  

The  slurry wall was keyed into the ground-water intercept, system when the landfil l  

was extended past the intercept system in 1982. The effectiveness of the slurry wall 

in separating natural  ground-water flow f rom the landfil l  will be evaluated by 

reviewing water level and  water  quali ty data  f rom the new wells. If ground-water 

elevations on the landfil l  side of the slurry wall are  lower than on the "natural" side 



of the wall, then the slurry wall is likely to be working properly. Ground-water  

qual i ty  differences between the wells inside and  outside the slurry wall may also 

indicate the effectiveness of the wall. 

Wells 69-87 and  70-87 will be completed in colluvial materials downgradient  of 

the Present Landfil l  as shown on Figure 1. These wells will serve to monitor ground- 

water qual i ty  exit ing the landfil l  area.  

A test pit will be excavated a t  approximate coordinates E 20,700 and  N39,900 

(Rocky Flats Plant coordinates) to determine if a leachate is present in the east end 

of the landfil l .  I f  leachate is found,  then a sample will be collected to characteristize 

the leachate. The approximate elevation of the free  water surface wi l l  also be 

determined. In any case, the elevation of the surface of the landfil led waste i n  this 

area will be accurately determined in order to  know the approximate depth to natural  

soil. 
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EXPLANATION O F  SYMBOLS AND T E R M S  
O N  BORING LOGS 

SAMPLE TYPE 

Split Spoon El 
Continuous Drive 

W Bulk . u 
GRAPHIC LOG 

Clay or Claystone 

C l a y e y  Sand o r  Sandy  C lay  

Silty Claystone 

Cobbles, Gravel andlor Boulders 

Sand and Sandstone  

Sand and Gravel 

S i l t  or S i l t s t o n e  

Artificial f i l l  I Disturbed Ground 
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EXPLANATION OF SYMBOLS AND TERMS 

O N  BORING L O G S  

SAMPLE TYPE 

Split  Spoon El 
NC Core 

Continuous Drive 

Bulk 

GRAPHIC LOG 

Clay or Claystone  

Silty Claystone 

Cobbles, Gravel and/or Boulders 

S a n d  and  S a n d s t o n e  

Sand and Gravel 

S i l t  or  S i l t s t o n e  

Artificial Fill I Disturbed Ground 
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INDEX OF DATA 

Boring No.: 4-86 

Completed as well? Y e s  

Data in File 

x 
x 
X 

- 
X 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydrograph 
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-7 1 

Mrterlrl 0orcrlotlocr 

2.7-3.0'. CLAY:  dark 
q r a y i s h  brovn: i ron  S t a i n s  
and t r a c e  g r a n i t i c  
pebbles:  s i l t y :  moist t o  
v e t .  

Recovered 1.7/5. Q ' = 3 4 * .  

3.0-4.0'. CLAY: ~ a m o  a s  
above: moist  t o  Y e t .  

6.3-8.0'. CLAY: dark 
g r a y i s h  brovn: s i l t y :  i r o n  
s t a i n s  and t r a c e  g r a n i t i c  
pebbles:  moist  t o  vet .  

8.0-10.5'-Sample. 
Recovered 0.7/2.5'=20*. 

8.0-8.7'. CLAY: dark 
brown: s i l t y :  t r a c e  
g rad ing  t o  some q r a n i t i c  
cobbles:  moist. 

13.5-13.0'-Sample. 
Recovered 1.3/2.5'=52*. 

11.7-12.2'. C U Y :  medium 
t o  d a r k  brovn: soma 
g r a n i t i c  pebbles  and 
cobbles:  sandy t o  
g r a v e l l y :  moist .  

W e t  at 12.0'. 

12.2-13.0'. c U Y :  medium 
brovn t o  medium gray: 
sandy t o  qravol ly:  so- 
g r a n i t i c  pobbles and 
cobbles:  i r o n  s t a in inq :  
v e t .  

3 .0-8.O'-SmQle.  

en t rtlon 
I e r?J an c e 
Sbwd Inch) 

20  40 rn 

Romrrkr La@ bv: S. Pascke olecked bv : 

Pro Joct No. 
I 

Hydro-Search, Inc. ?age I of 2 IMP06222 d 



Probct: Rocky Flats Plant ILOG OF BORING NO. &-56 

Coordlnatoa 0.10 Orlllod &/21/86 
Borlng Mothod rOllau Scan hger around Surf aco Elovatlon 5665 - 

Elev 
fee1 - Material 0oacrlotlon 

Log 
~~ . - -  - - -  . - -- - - -  . - -- - - -  . - - -  - -  - . - - -  - - -  .-- - - - -  . - - -  - - -  . - - -  - - -  13.0-15.5'-Sanpla. . - - -  - - -  Recovered 2.1/2.5 '=84%. 

.------ 13.0-14.7'. C U Y :  madium - - - gray: some f i n o  t o  coarse 

. _ _  - - -  .--- _ _ _  pebbles: iron staining:  

.--- w e t .  

--- 14.7-14-9'. CLAY: medium - - -  gray: some f i n e  t o  coarse 
.--- - - -  sand and g r a n i t i c  pebbles: _ _ _ _  iron staining:  w e t .  

.--- - - -  - - -  .-- . - -  -- - . - -  .- - - - -  sand and soma g r a n i t i c  . -- - - - -  - - -  - -  - - - -  .--- . -- - - - -  . -- .-- - - -  

. --- - - -  
ARAPAHOE FORMATION 

is .5-18.0'-Sarple.  
Recovered 2 . 5 / 2 . 5 ' = 1 0 0 ? .  

s l i g h t l y  sandy: moist. 
-------J - - - CLAYSTONE: medium gray: 
~ _ _  

en t atlon 
I e .?A anc e 
3bwd Inch) 

20 40 m 

1111 
beg& bv: S. Pas& Checked by : Aomarltm 

I 

I Hydro-Search, Inc. I Paqe 2 91 2 
Proloot No. 

I06Pc6222 



I- 
V 
W 
-J 
0 a 
a 

.- 

I t  

UCTION 
WELL 

SUM 

I 
;-a6 

MARY 
I I 

5636.60’ ELEVATION: GROUNO L M L  
i TOPOF CASING 5637’94‘ 

CONSTRUCTION nME LOG: 
I s r n R t  

TASK - 
ORILLING: 

-- 
-- 

I- 

CE M EPlTl NG: 

OTHER: 

-- 
-- 
-- 
-- 

W E L L  D E V E L O P M E N T  

4 / 2 4 u L  
-- I C  
-I- 

G/25 1010 

See Well kvelormnt Surmary sheet. 

COMMENTS: 

Water encountered at 12.00’ &rim drillinn 

TOD of SKalnleSS steel casina: 1 - 3 4 ’  

CONSULTING HYDROLOGISTS-GEOLOGISTS 



SUMMARY 

4-36 Well No.: 

SHEET 



ROCKY FLATS LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
WELL SURFACE CAS I NG STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE B E L W  TOC ELEVATION - 

5637.94 1.34 14.92 -1.00 
-1.00 
-1  .oo 
-1  .oo 
7.21 
5.54 
5.54 
6.60 
7.45 

-1 -00 
-1.00 
-1  .oo 
-1  .oo 
-1  .oo 
-1.00 
7.20 
6.30 
6.50 
6.80 

DRY 
DRY 
DRY 
DRY 
5630.73 
5632.60 
5632.40 
5631.34 
5630.69 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5630.74 
5631.64 
5631.44 
5631.16 
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INDEX OF DATA 

Boring No.: 5-86 

Completed as well? Yes 

m t a  in File 

- X Log of Borehole 

- X Well Construction Summaries 

X Well Development Summaries - 
Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Data - 
- Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Proloct: Rocky rlats Plant [LOG OF BORING NO. 5-86 

Oat. DrIIIod 91&/86 COOrdln8 too 
Boring Mothod bollow Stan Auger Oround Surfrco Elov8tlon 5723 

I I I 

0-2.0 '-Sample. 
Recovered 2.0/2.0'=1001. 
GRAVEL: grayish red (1OR 
4 / 2 )  with very fine- 
grained sand: roots and 
grasses: poorly sorted: 
subangular; unconsolidate: 
weathered: dry. 

bbles; several vhite 

trong reaction with HCL: 

Qlecked by: - -  
ProJoct No. 

i06po6222 Hydro-Search, Inc. Page I of 2 

C 



M tor I d  0 oo crio t Ion 4 
I 

8.0-9.0'-Sample. 
Recovered 0.6/2.0'=30%. . 
CLAY: dark  yellovirrh 
brovn (10YR 4/2) and 
moderata yellowish brown 
(1oYR 5/4) clay: few 
g r a v e l s  (~ubmundd): 
unconrrol idated : dry. 

ARAPUIOE POIPUTION - - - -  .--- - - - -  .--- - - - -  . - - -  - -- . - - -  - - - I  9.0 -10.0'-Saaple. .--- ---  .---- --- CLAYSTONE: Dark y e l l w i s h  ---: brovn ( 1 O Y R  4/21 and _ _  . - - -  -1 
,---- (1oYR 5 / 4 )  mottles: poorly .--- ---I c o n s o l i d a t d :  dry. 

. - - -  - - -- 10.0-12.O'-Sampl~. 

.- - - Recovered 0.9/2.0 '-45%. - .- - - - - CLAYSTONE: dark y e l l w i s h  _ _ _  brown ( 1 O Y R  4 / 2 )  with 

._ _ _  abundant moderate --- .--- y e l l o v i s h  brown ( 1 O Y R  5 /4 )  .--- and l i g h t  brown (5YR 5/6) --- nottlerr:  no pebbles o r  

.--- i nc lus ions :  weathered: 

. _ _ _  12.0-14.0'-Sample from --- augers.  CLAYSTONE: l i g h t  . - - -  o l i v e  gray (SY  S / Z )  and 
?----- l i g h t  brovn (SYR S/6) _ _ _  mottled c l ay :  s e v e r a l  i r o n  
. - - -  stains: dry. 

. - - -  . - - -  - --  . - - -  moderate yel lowish brovn --- --- 

.--- ---- .--- - --  .- -- 
- - -  - - -  .--- --- .--- . - - -  --- --- .--- 
- - -  --- .--- .- -- --- --- .--- --- - - -  .---  --- . - - -  --- 
.-_- dry.  

--- . - -- . - - -  --- -- - .-- - 
--- . - - -  .--- - --  ---- .--- ---- 
.e - -  ---- . - - -  
- - - e  . - - -  ---- 
,e-- ---- 
. -- - ---- .--- 

mAL DEPTH: 14.0' 

20 40 
7117 
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' 12 

- 16 

. 18 

- 20 

WELL 5-66 

WELL CONSTRUCTION SUMMARY 
LOCATION OI COORDS: ELEVATION: G R O U N O L M L  5 7 2 0 ' 0 7 '  

5 7 2 2 . 6  1'. N 4 0 6 9 4 . 8  E 2 6 6 9 9 . 7  TOP OF CASING 

2RILLING SUMMARY: 

TOTAL DEPTH Well: 9.76' 
BOREHOLE DIAMETER 7!i't 

%le: 14.0' 

DRILLING FLUID None 

SURFACE CASING 4 '  steel w/ lockino 

#ELL DESIGN: 

1050 9 / 5  9 / 5  1055 
1035 9 / 5  9 / 5  1040 

BASIS: GEOLOGIC LOG 2 GEOPHYSICLIL LOG - 
USING STRING&): C: CASING SZSCREEN 

OTHER: 

- - -- 0.0' - 4.40' CI - -- 
4.40' - 9.76' SI - -- 

CONSlRUCTION TIME LOG: 
I START 1 F I N I S H  

I-I-I-I- ---- 
G E O P m S  LOGGING: - - - 
CASING: 

A - ,- - 
2" stainless 9 / 5  1040 9 / 5  1045 

1-1-1-1- 

I-I-I-I- 
I I ' 

WELL DEVELOPMENT 

CASING: c1 2" I . D .  Sch. 5 type 316 stain- 
less steel. threaded and fW 
lointen. . .  

SCREEN: SI  2" 5 t!f? 3 1 6  E- 

&" 'Wl- thrp- COMMENTS: m. 0.010" . .  
0.25' welded bottan caD. ND water enc- ine drillinE. 

TOD of stainless steel casirv: 2 . 5 4  
CENTRALIZERS 304 stainless &wL- 
6 . 3 '  - 7.71' 

~ L T E R  t d A m I &  32-42 silica sand frm m tn 13 ?n' 

- 10 03' 

CEMENT Portland Tm I 
0.00' - 2.00' 

OTHER 3/8" bentonite Dellets 
2.00' - 2.50' 

10.02' - 13.30' 

HY 0 RO-S EA RCH RE NO*OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 
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Well No.: 5 - 8 6  

WELL DEVELOPMENT SUMMARY SHEET 

APPEARANCE COMMENTS 



ROCKY FLATS LANDFILL 

WATER LEVEL SUMMARY 

CROWD TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF S I  DEPTH SURFACE 
NUMEER DATE ELEVATIOU ELEVATION UP BASE BELOU TOC ELEVATION - 
0586 09/08/86 

10/13/86 
1 1 /26/86 
01 /01/87 
02/01 /87 
04/01/87 
05/07/87 
06/01/87 
07/08/87 
07/30/87 
08/03/87 
09/28/87 
11/03/87 
12/08/87 
01 /06/88 
02/24/88 
03/16/88 
04/11/88 

5720.07 5722.61 2.56 9.76 -1.00 
-1.00 
-1.00 
11.19 
9.52 
2.88 
4.10 
6.98 
6.75 
8.90 

11.60 
10.20 
10.30 
10.50 
10.50 
6.60 
6.90 
6.70 

DRY 
DRY 
DRY 
5711.62 
5713.09 
5719.73 
5718.5 1 
5715 .63 
5715.86 
5713.71 
571 1.21 
5712.61 
5712.31 
5712.11 
5712.11 
5716.01 
5717.71 
5717191 



INDEX OF DATA 

Boring No.: - 

Completed as well? Yes 

Data in File 

x Log of Borehole - 
x Well Construction Summaries 

x Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Data 

- Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Project: Rocky Fla ts  Plant LOG OF BORING NO. ~ - 8 6  

Date Drtlled 9 / 4 / 8 5  Coordlnateo N 40588.1 E 23577.5 
Borlng Method b t lm Stan Auger around Surface Elevrtlon 5506.10 

Materlal Dorcrbtlon Depth 

- 
'en tration 
3 e o?9r t a nc a 
BbwU IncW 

2 0  40 m 

v 



a 

a 

7 

Elev. 
feet, - Matorid Doocriotlon 

- - - -  - - -  - - -  -- - - - - 1 1 0 .0 -  12 . o -Sample. 
- - - .  - - -  CLAYSTQNE: dark pllowish 
_ - - I  - - -  ---- light brown (SYR 5/6) 
111: - - -  mottles; unweathered; dry. 

- - -  - - - -  - - -  - - - -  - - -  Recovered 0.8 /2 .0 '=40%.  

brown (1OYR 4/2) With few _-  - - - -  _-- - - -  

Projoct: Pocky FLats Plant LOG OF BORING NO. 6-86 

Boring Mothod %Lla Stan Auger Qround 9urf aco Elevatlon 51305.10 

Oat. Drlllod 9 / 4 / 8 6  Coordinatoo N 40588.1 E 23577.5 

I Othor &pip Toots 
20 40 

1 1 1 1 1  

- 
d 

- 
w 

d 

m - 
d - 
- - 
-.. 

-. - - - - 
m - - 
II 

d - - - - 
d 

-.I 

4 

I 

- 
m - 
-. - 

Romarto Logged by: J. BergFan 

Pro Joct 106po6222 No. Hydro-Search, Inc. Page 2 of 2 

- 
3n t ation 

lbwd IncW 
20 40 

eot.1 **c e 

rrn- 



WELL e h  

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND L M L  ' ' 

5808 - 5' ' TOP OF CASING 

CONSRUCTION TIME LOG: 

LOCATION or COORDS: 
N 4 0 5 8 8 . 1  E 2 3 5 7 7 . 5  

DRILLING SUMMARY: 

TOTAL DEPTH Well: 8.88' Hole: 14.0' 
BOREHOLE DIAMETER ' 7k" 

START FINISH - 
TASK - 

DRILL I NG : 
pl' r 

- 

GEOPWVS LOGGING: 
CASING: 

2" s t a in l e s s  

FILTER PLACEMEM 

C E M EFlTl NO : 
LEVELCPMENT: 

OTHER: 

914 I I40 I DRILLER b l e s  Brothers Dril l ing Co. 
15865 W. 5th A v e w  
Golden. CO (Tony Robinson) 

RIG k k r  

8lT(s) Bull nose b i t  

-I- 

DRILLING FLUID None 

914 1 3 1 r  
914 I345 
918 1515 

914 1320 
9 /4  1310 

-- 
-- 

-- 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSICAL LOG - 
CPSlNG STF(ING(S): C-- CASING S-SCREEN 
0.0' - 3.28' CI 

=I= -- 
WELL DEVELOPMENT 

See Well Develomnt Surmwy Sheet. 

COMMENTS: 

No water encountered during d r i l l i n g .  

TOD of s ta inless  steel casing;: 2.4'2 ' 15 

18 

20 

c 
0 w 
7 
0 a a 

OTHER 3/8" bentonite pellets 
1.91' - 2.75'  
9.10' - 12.90' 

HYDRO- S EA RCH RENO*OENVER CONSULTING HYDROLOGI STS- GEOLOGISTS 



WELL DEVELOPMENT SUMMARY SHEET 



ROCKY FLATS PRESENT LANDFILL 
, 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER WATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE - -  NUMBER DATE ELEVATION ELEVATION UP BASE BELCU TOC ELEVATION 

* 0686 09/08/86 
10/13/86 
1 1 /26/86 
01/01/87 
02/01 /87 
04/01/87 
05/07/87 
06/01/87 
07/08/81 
o a / o 3 m  

09/ta/87 
1 1 /03/a7 

08/10/87 

12/08/07 
01/06/88 
02/04/88 
03/ 16/88 
04/11/88 

5806.10 5808.58 2.68 8.88 -1.00 
11.13 
10.99 
10.92 
10.83 
3.29 
3.88 
7.22 
9.20 
8.90 
8.60 
9.70 
9.70 
9.70 
3.30 

10.20 
10.10 
4.50 

DRY 
5797.45 
5797.59 
5797.66 
5797.7s 
5805.29 
5804.70 
5801.36 
5799.38 
5799.68 
5799.98 
5798.88 
5798.88 
5798.88 
5805.28 
5798.38 
5798.48 
5804.08 

I 



INDEX OF DATA 

Boring No.: 7-86 

Completed as well? Yes 

Data in Filc 

X Log of Borehole 

X Well Construction Summaries 

- x Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

- X Water Level Data 

x Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



~ - 
ProjoCt: Rod<y Flats Plant  LOG OF BORING NO. 7-86 

Drto Drlllod 9/23/86 Coordlnrtor N 39869.8 E 20892.8 - 
Elev. 
teet - Depth MltOrld Dorcrlotlon 

VALLEY FILL ALLLNIuEI 

O-2.01-Sample. 
Recovered 1.4/2.0'=708. 
CLAY: grayish brow (5YR 
3/2) with granitic 
pebbles: poorly sorted: 
subangular to subrounded: 
roots and organics common: 

2.0-4.01-Sample. 
Recovered 0.2/2.0'910?. 
GRAVEL: granitic pebbles 
in a grayish brown (5YR 
3/2) clay matrix: poorly 
sorted; subangular to 
subrounded: few roots; 
unconodidated; damp. 

4.0-6.O1-Sampl.. 
Recovered 2.0/2.0'=1008. 

4.0-5.0'. GRAVEL: 
quartzite and granite 
pebbles in a grayish brovn 
( 5 Y R  3/2) clay matrix: 
poorly sorted: subangular 
to subrounded: 
unconsolidated: damp. 

5.0-6.01-Sample. 
CLAYSTONE: light olive 
gray (5Y 5 /2 )  vith 
limonite staining and few 
villov roots; very fine- 
grained; damp. 

Borlng Mothod kllow Stem Auger around Burtaco Elovrtlon - 
mn t rtlon 
e r?rl anc e 
Mwr/ InctQ 

20 40 
1111 



\ 

~~ 

Matorial Do8crlotlon 

8.0-10.01-Sample. 
Recovered 2.3/2.0'=115%. 
CLAYSTONE: light olive 
gray ( 5 Y  5 / 2 )  with dark 
yellowish orange (1OYR 
6 / 6 )  mottling occurring as 
bands (1/4" laminae) : 
common black organic 
particles throughout 
sample; sample is s w i r l e d  
with natural bedding 
disturbed: limonite (very 
dusky purple 5P 2 /2 )  to 
50% in lowor 1.5'. 

- -- 
TQTAL DE=: 10.0' 

ProJoct: Pocky Flats Plant LOG OF BORING NO. 7-86 

Date Drlllod 9/23/86 Coordlnrtor N 39869.8 E 20892.8 
Borlng Mothod tk~llcw S t e n  PLlger around Surfaco Elovrtlon 

on t rtlon 
I e rtd anc e 
Sbw& IncN 

20 40 m 



c 
0 
W 
3 
0 a a 

' 12 

14 

B 16 

' 18 

20 

WELL ;-% 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 

N 39869.8 E 20897.6 

~ 

DRILLING SUMMARY: 

DRILLING FLUID 

SURFACE CASING 5" x 4 '  steel w/ lodciix 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSlChl LOG - 
CLISING Sl8lNG(S): C:CA.SING S-SCREEN 

0.0' - 3.0' - JJ- 
3.0' - SI I - 
- 

5.74' 

FILTER HAfERlEL 3242 s i l i c a s a n d  

CEMENT Porrland TWP I 

OTHER 318'' bentonite oellets 

2.50' - 6.00' 

0.00' - 2.00' 

2.00' - 2.50'  
6.00' - 7.51' 

HYDRO-SEARCH AENO*OENVER 

FINISH STARt - 
TASK 

DRILL1 NO: 

- 
7%'' =Per 9/13 0955 9/23 1045 I l l 1  

I-I-I-I- 
- - - GEOPWS LOGGING: L - 

CASING: 
2" stain- 9/23 1215 9/23 1220 

1-1-1-1- 

---- I-I-I-I- 
I I 

WELL DEVELOPMENT 

See Well Develomnc Surmarv Sheets. 

COMMENTS: 

&Q of stainless steel casing: 2.26' 

Cave fran ID to 7.51' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



Well No.: ’-% 

WELL DEVELOPMENT SUMMARY SHEET 

DATE TIME METHOD VOLUME APPEARANCE COMMENTS . 
Dr Y - - 9-29-86 1445 



WELL 
NUMBER DATE - 
0706 09/29/86 

10/15/86 
1 1 /26/86 
01/01/87 
02/01/87 
04/01/87 
05/06/87 
a6/01/87 
07/08/87 
08/04/87 

08/31 /87 
09/28/87 
11/03/07 
12/08/87 
01/06/88 
02/04/00 
03/21/00 
04/11/00 

oa/10/87 

ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH WATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELOU TOC 

5F'?dY i.6 f?/F.b 6 
s9tf;tD 5916.66 2.26 5.74 -1.00 

- 1  .oo 
7.10 
6.30 
6.00 
5.63 
6.29 
5.80 
5.10 
5.30 

- 1  .oo 
- 1  .oo 
-1.00 
6.90 
7.00 
4.80 
4.80 
4.70 
4.90 

WATER 
SURFACE 
ELEVATION 
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PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 

INDEX OF DATA 

Boring No.: 8-86 

Completed as well? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

X Packer Test Data and Results - 
X Water Level Data 

X Saturated Thickness Hydrograph 

APPENDIX B 



(LOG OF BORING NO. %% 
Project: Pocky Flats P l a n c  

Date Dillled 9/23/86, 10/20/86 - 10/23/86 Coordlnateo N 39859.2 E 20916.; 
Boring Mothod tbllow Stan hger/NC Core around Surf oco Elovrtlon - 

Elev, 
feet - 

1 

. 9 l .  GRAVEL: coaraa 
ad sand to pebble 
grains in moderate 
to light brovn (SYR 

clay; roots: poorly 
ed: unconsolidated; 

_- - - -  - - - - .  .---- 
. - - - -  - - - -_  . - - -_ .---- 

7.0-9.O0-Sarph. 
Recovered 2.0/2.0'=1001. 
CLAYSTONE: light olive 
gray ( 5 Y  5/2) ; weathered 
vith 30-3S8 limonitat 
cnmbly taxtura: dry. 

ARAPAHOE FORMATION 

0.9 to 2.0'. CLAYSTONE: 
light olive gray (5Y5/2) 
with organics and soma 
limonite staining: poorly 
consolidated: damp. 

2.0-4.0*-Sample. 
Recovered 2.3/2.0@=1158. 
CLAYSTONE: light Olive 
gray ( S Y  5/2); silty: 
poorly consolidated: 
weathered; damp. 

4.O-5.O1-Sample. 
Recovered 1.3/1.0 = n o % .  
CLAYSTONE: light olive 
gray ( 5 Y  5/2) : approxi- 
mately 30-40% limonite; 
poorly consolidated; 
weathered; damp. 

5 . 0 - 7 . 0  ' -Sanple. 
Recovered 2.0/2.0*=100%. 
CLAYSTONE: light olive 
gray (SY 5/21 containing 
very little limonite; 
limonite percents decreas 
from 5.0  to 6 . 5 '  - at 6.5' 
core becomes less limon- 
itic w i t h  incipient 
parting; blocky; alightly 
weathered; dry. 

en t rtlon 
teo?oLnce 
B b w U  IncW 

20 40 m 



- 
LOG OF BORING NO. 5-86 

Project: Rocky Flats P l a n t  

Date Dr111ed 9/23/86, 10-20-86 - 10/23/86 Coordlnatea N 39859.2 E 2 0 9 1 6 . 7  
Borlnq Method lbllcw Stan &germ Core Ground Surf ace Elevetion 

Materlal Dercrbtlorr 4 
9.0-ll.O'-Sal#pl.. 
Recovered 2.2/2.0'=1108. 
CLAYSTONE: light olive 
gray (5Y 5/2) with 20-408 
limonite: ctumbly from 

is fairly consolidated 
with rare black organic.; 
rare incipient parting: 
damp. 

9.0-9.3': 9.3-11.0' Sample 

11.0-13.0'-Sample. 
Recovered 2.3/2.0'=1158. 
CLAYSTONE: light olive 
gray (5Y 5/2); up to 508 
limonite: organics up to 
lo8 vith dusky blue (SPB 
3/2) patches and bands; 
damp. 

13.0-15.0'-Sample. 
Recovered 2.2/2.0'=1108. 
13.0-13.8 ' . CLAYSTONE: 
light olive gray (SY 5/2):  
up to 50% limonite. 

13.8-15.0'. SHALE: 
grayish black (N/2) : high 
black organic content with 
discontinuous coal seams 
(up to 1/8" thick): rare 
limonite laminae along 
pacing; poorly 
consolidated: slightly 
damp. 

15.0-17.0'-Sampls. 
Racoverad 2.3/2.0'-1158. 
CLAYSTONE: grayish black 
to black (N/2 to N / 1 )  
coaly shale and claystono: 
poorly and irregularly 
dov~lopad; poorly 
consolidated: up to 308 
coal: organic percent 
decreases from 16.0-17.0' 
to dark gray claystone 
w i t h  0.0-5.08 organics: 
dry. 

17.0-19.0'-S~ple. 
Recovered 2.3/2.01=1158. 
CLAYSTONE: medium dark 
gray (N4): no reaction 
with HCL; poorly 
consolidated: dry. 

en tretlon 

3kwd IncN 
20 40 

18 8?8t anC 8 

rrll 



b 

project :  Rocky F l a t s  PLanc LOG OF BORING NO. 8-86 

Date Drilled. 9/24/86, 10/20/86 - 10/23/86 Coordinates N 39859.2 E 20916.7 

I 

Elev. 
feet - 

19.0-21. S'-Sample. 
Recovered 0.3/1.5'=20%. 
CLAYSTONE: medium dark 
gray (N 4/0);  unwea- 
thered;  some f i n e  silt;  
vet. 

21.5-26.4'-Sample. 
Recoverod 3.8/5.0'=76%. 
CLAYSTONE: aodium dark 
gray (N 4/0); unvea- 
thered;  greaay;  vot. 

26 .5-31 .5 ' -S~ple .  
Recovered 5.0/5.01=100%. 
SANDY CLAYST0NE:medium 
dark gray (N 4/0); some 
very f i n e  gra ined  sand; 
t r a c e  of organic  carbon- 
aceous p l a n t  fossils; 
trace g r a y i s h  orange 
( l O Y R  7/4) concre t ions  
(0.2-2.0 cm i n  diameter)  ; 
VaL 

31.5-36.5'-Smple. 
Recovered 5.0/5.0*=100~.  
CLAYSTONE: medium gray 
(N 5/0) t o  b lack  (N 1 / 0 ) ;  
greasy; organic r i c h  
layer.; v e t .  

36.5-41.5'-Sample. 
Recovered 4.5/5.0'=90%. 
SILTY CLAYSTONE: medium 
dark gray (N 4 / 0 ) ;  
blocky; # O M  milt; V e t .  

41.5-46.5l -Sample. 
Recovered 2.0/5 . 0 ' -40%. 
CLAYSTONE: dark gray 
(N 3 / 0 ) :  blocky, greasy; 
trace carbonaceous p l a n t  
f08Oil8; V e t .  

46.5-51.51-Sample. 
Recovered 5.0/5.0°=100% 
SILTY CLAYSTONE: dark 
gray (N 3/0); blocky; 
so- m i l t ;  trace 
carbonaceoum p l a n t  
fossils: w e t .  

Tagged by: C. Walker 6 L. Piwnka 

iii t r a t i o n  
8 sya t * n c e 
bws/foot) 

20 4 0  
lrll 



w 

:lev. 
feet  - Material Descriotlon 

51.5-53.5'-Saaple. 
Recovered 2.0/2.0'=100%. 
SILTY CLAYSTONE:same as 
above; vet. 

53.5-55.5'-Sample. 
Recoverod 2.0/2.0'=1008. 
CLAYEY SANDSTONE: medium 
gray (N 5/0); fine- 
grained sandmtone; wet. 

55.5-56.5'-Smle. 
Recoverod 1.0/1.0'=100% 
CLAYSTONE: grayish black 
(N 2/0) : organic-rich; 
blocky; vet. 

56.5-59.5'-Sapl.. 
Recoverad 2.4/3.0'=80%. 
CLAYSTONE: 6-m as above 
wet. 

59.5-61.5'- Sample. 
Recovered 2.0/2.0'=1008. 
SILTY SANDSTONE: medium 
gray (N 5 / 0 ) ;  silty; 
fine-grained sandstone; 
some carbonaceous plant 
f088ilE; Vet. 

61.5-63.5'- Sample. 
Recovered 2.0/2.0'-100%. 
SILTY SANDSTONE: medium 
gray (N 4 / 0 ) ;  eilty, 
fine-grained; quartzose; 
wet. 

63.5-66.5'-SmplO. 
Recaverod 3.0/3.0'=100%. 
SILTY CLAYSTONE: dark 
gray (N 3/01; blocky; 
aom milt; vat. 

66.5-71.5'- SaplO. 
Recaverod 3.5/5.0'=70% 
SILTY CLAYSTONE: mame ar 
above; vet. 

TOTAL DEPTH: 71.5' 

LOG OF BORING NO. 8-86 p r o j e c t :  Rocky Flats P lan t  

' Date  Drilled 9/24/86, 10/20/86 - 10/23/86 Coordlnates N 39859.2 E 20916.7 
9oring Method b l h  Stem kger/NC Core Ground Surface Elevation a 

a 

n tration , s?(lrr t a n c e 
bws/Foot) 
2 0  4 0  7-n- 

llrl 



-* 

I -  

& 
f 

i 

90 

' 100 

8-86 WELL 

WELL CONSTRUCTION SUMMARY 
LOCATION of COOADS: 

N 39859.3 E 3QeLh.p 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 63.80' Hole: 71.50' - 18-35 1 .  , 7l.u ~ BOREHOLE DIAMETER D.00 
18.35' - 7 1 . 5 0 :  4 3f4" 

15865 W. 5th Ave., Colden. CO 
. .  

DRILLER B o v l e s r S  B k- 

B~T(S) 0.00' - 18.35' : Bl-brt: 
18.35' - 71.50':  Corh  bit 

ORlLLlNO PLUlO - 

. .  
flLTER H l t e R I A L  z42 d & L s d  
58.00' - 64.30' 
0.00' - 56.00' 

56.00' - 58.00' 

I CEMENT b - t l d  rYr= 

OTHER 3/8" ht-Pes 

44.30' - 71.50' 

CONSRUCTION TIME LOG: 

TASU - 
DRILL1 NG : 

H: core 

GEOWS maw 
CASINO: 

t e a t  ipr 

w 

FTIRt 

9!24 0930 
10/20 l a 9  -- 10/22 1720 

-- 
- - -- 
9/241312 
11/3 1243 
-- 
11!31Mt 
11/3 1415 
1115 1515 

11/3 1340 
11/31143 
m o s a a  
912k1330 -- 

F I N I S H  - 
IW 
9/24 1135 -- 
10/20 1310 
10/23 0920 1 -- 
9L24-1327 
11/3 1253 
-- 
11/31340 
11/3 IMQ 
11/13 0930 

11/3 1410 
u I M 7  
u22m 

-- 

9/24 1350 
-- 

WELL DEVELOPMENT 

see well Dwelorment sumrarv Sheet. 

COMMENTS: 

Cb water encountered d u r k  drilling. 

Tim of u s s  stwL ca+ns: 1.86' 

garl mar the rin. uhen drillirrrt stops. 

the bUbblW StODs. Probable C;LIS~: 
( 1 )  20' - 30'. 

HYDRO-SEARCH REWOENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



Well No.: 

DATE TIME METHOD VOLUME APPEARANCE COMMENTS 

1 1  -5-86 
1 Well Bore Volume = 9.23 gals. 
10 Well Bore Volumes = 92.3 gals. 

11-5-86 

I I I I I 

C I ear, moderate I y 
t u r b i d  8192.3 gals .  purged t o  date 1515 B a i l e d  8 gals. 

I I I I I 

I 

11-6-86 

11-10-86 

11-11-86 

1 1  - 1  2-86 

1 1  - 1  2-86 

11-13-86 

I I I I I 

C I ear 19192.3 gals. purged t o  da te  1530 A l r l l f t e d  I I  gals. 

Clear, s 1 I g h t l y  
t u r b l d  30192.3 gals. purged t o  date 1245 8 a l l e d  1 1  gals. 

Clear, s l l g h t l y  
1415 Pumped 13 gals. t u r b l d  4992.3 gals. purged t o  date 

Clear ,  very 
0845 B a l l e d  8 gals. s l i g h t l y  t u r b l d  51192.3 gals. purged t o  date 

1345 Bai l e d  1 gal.  L i g h t  gray 52192.3 gals. purged t o  date 

0930 - -- l i g h t  gray Samp I ed 
Clear t o  very 



SHEET- of - 
CLIENTISUBJECT W.O. NO 

CASK DESCRIPTION TASK NO 

PREPAREDBY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

4, dia H /' c 



CLIENT/SUBJECT W.O. NO 
I ASK DESCRIPTION TASK NO 

PREPAREDBY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

WELL.  I ,8-TL 

FIFW 10-05-003lA-5/89 
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WELL 08-86 

T Prime Level Rsd Dmdn 
TI Water S' 

(min. ) (ft. 1 (ft. 1 

60.75 
61.00 
61.50 
62.00 
62.50 
63.00 
63.50 
64.00 
64.50 
65.00 
66.00 
67.00 
68.00 
69.00 
70.00 
71.00 
72.00 
73.00 
74.00 
75.00 
80.00 
85.00 
90.00 
96.00 
100.00 
105.00 
110.00 
115.00 
125.00 
135.00 
145.00 
155.00 
165.00 
175.00 
185.00 
195.00 
205.00 
215.00 

1215.00 
1550.00 
2635.00 
3105.00 
4090.00 
5745.00 

0.75 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
6.00 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
20.00 
25.00 
30.00 
36.00 
40.00 
45.00 
50.00 
55.00 
65.00 
75.00 
85.00 
95.00 
105.00 
115.00 
125.00 
135.00 
145.00 
155.00 

1155 :OO 
1490.00 
2575.00 
3045.00 
4030.00 
5685.00 

64.58 
64.50 
64.43 
64.44 
64.21 
64.12 
64.25 
64.09 
64.00 
63.89 
63.75 
63.74 
63.66 
63.57 
63.57 
63.48 
63.46 
63.43 
63.36 
63.40 
63.31 
63.23 
63.23 
63.11 
63.09 
63.06 
63.01 
62.97 
62.92 
62.85 
62.77 
62.66 
62.55 
62.55 
62.49 
62.39 
62.26 
62.28 
54.24 
51.46 
42.45 
38.75 
31.05 
20.99 

46.49 
46.41 
46.34 
46.35 
46.12 
46.03 
46.16 
46.00 
45.91 
45.80 
45.66 
45.65 
45.57 
45.48 
45.48 
45.39 
45.37 
45.34 
45.27 
45.31 
45.22 
45.14 
45.14 
45.02 
45.00 
44.97 
44.92 
44.88 
44.83 
44.76 
44.68 
44.57 
44.46 
44.46 
44.40 
44.30 
44.17 
44.19 
36.15 
33.37 
24.36 
20.66 
12.96 
2.90 

1.91 
1.79 
1.61 
1.49 
1.40 
1.32 
1.26 
1.20 
1.16 
1.11 
1.04 
0.98 
0.93 
0.88 
0.85 
0.81 
0.78 
0.75 
0.72 
0.70 
0.60 
0.53 
0.48 
0.43 
0.40 
0.37 
0.34 
0.32 
0.28 
0.26 
0.23 
0.21 
0.20 
0.18 
0.17 
0.16 
0.15 
0.14 
0.02 
0.02 
0.01 
0.01 
0.01 
0.00 
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PACKER TEST ANALYSIS 
WELL NO. 8-86 

ROCKY FLATS PLANT; LANDFILL AREA JOB NO. 106P06222 
DATE TESTED: 10/22/86 BY: L. PIVONKA 

TEST INTERVAL (FEET BELOW G.S.): 33.50 - 43.53 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 5.14 

1ST P1/3 TEST 
Q = INJECTION RATE = .00487992 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 5.14 + 9.00 + 4.00 * 2.31 = 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC 

P2/3 TEST 
Q = INJECTION 
L = LENGTH OF 
TEST INTERVAL 

23.38 

CONDUCTIVITY = .00001357 FT/MIN 
K = .00000690 CM/SEC 

RATE = .00393869 (FEET3/MIN) 
TEST INTERVAL = 10.03 FEET 
IS BELOW WATER TABLE 

HEAD = DEPTH TO WATER + GAGE HEIGHT 
+ GAGE PRESSURE (IN FEET) 
= 5.14 + 9.00 + 5.00 * 2.31 = 25.69 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000997 FT/MIN 
K = .00000506 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00208519 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 5.14 + 9.00 + 3.50 * 2.31 = 22.23 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000610 FT/MIN 
K = .00000310 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 8-86 

ROCKY FLATS PLANT; LANDFILL AREA JOB NO. 106P06222  
DATE TESTED: 10/22/86 BY: L. PIVONKA 

TEST INTERVAL (FEET BELOW G . S . ) :  43.50 - 53.53 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  5.14 

Q L 
LN(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3  TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00018825 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 1 0 . 0 3  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5.14 + 9.00 + 7.00 * 2.31 = 30.31 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000040 FT/MIN 
K = .00000021 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 8-86 

ROCKY FLATS PLANT: LANDFILL AREA J O B  NO. 106P06222 
DATE TESTED: 10/22/86 BY: L. PIVONKA 

TEST INTERVAL (FEET BELOW G . S . ) :  53 .50  - 63.53  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  5 . 1 4  

Q L 
K LN(--) 

2 ( P I )  (L) ( H )  R 
------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00083987 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10 .03  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5 . 1 4  + 9 .00  + 4.50 * 2 . 3 1  = 24.53  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000223 FT/MIN 
K = .00000113 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00003620 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10.03 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5 . 1 4  + 9.00 + 9.00  * 2 . 3 1  = 34.93  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000003 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOY TOC ELEVATION 

0006 11/10/06 
11/12/06 
11/13/06 
1 1 /26/06 
01/01/07 
02/01/07 
04/01 /07 
05/06/87 
06/01 /07 
07/08/07 
08/04/07 
08/1 1 /07 

09/28/87 
11 /03/07 

01 /06/88 
02/04/88 
05/21 /88 
04/11/88 

oam/a7 

i 2/0a/a7 

.06 63.79 7.15 
20.80 
51 .O1 
7.00 
5.13 
5.08 
4.67 
4 . n  
4.53 

33.20 
14.50 
12.50 

19.10 
11.70 
0.90 

32.20 
59.50 
30.30 
23.80 

38. 40 
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INDEX OF DATA 

Boring No.: 9-86 

Completed as well? Yes 

Data in  File 

X Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

x 
x Water Level Data 

x Saturated Thickness Hydrograph 

Packer Test Data and Results 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 
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22.0-27.Og-~ttings. 
CLAYSTONE: light olive 
brovn (SY S / 6 )  and light 
olive gray ( 5 Y  5/2); 
plastic; damp. 

32.0-33.Og-Cuttings. 
CLAYSTONE: light olive 
gray (5Y 5 / 2 ) :  well 
laminated; semi-plastfc: 

33.0-3s.01-~ttings. 
CLAYSTONE: olive gray (SY 
3/1) ; laminated; semi- 
plastic; damp. 

37.0-42.01-S~pl.. 
Recovered 0.0/5.0'-01. 

en t rtlon 

3bwd Inch) 
20 40 

I e a?*\ .nc e 

7111 



LOG OF BORING NO. 9-86 
Projoct: Rocky Flats Plant 

0.10 Drlllod 9/24/86 ,  10/1/86, 10/2/86 Coordinator N 39246.2 E 19382.2 
Borlng Mothod Casing Driver; l-bllow Sten around 8urfaco Elovatlon 

M a t erlai Der crlo t Ion -m- Oevth 

Pro Joct No. 
Ic6w6222 Hydro-Search, Inc. 

42.0-47.01-S~le. 
Recovered 2.9/5.0'-588. 
CLAYSTONE: yellwish gray 
(SY 7/2): mottled w i t h  
dark yellowish orange 
(1OYFt 6/6) stains: trace 
silt; carbonaceous 
material throughout; 
subvertical fracture at 
2.6': core lined with 
limonite; moderately aoft; 
damp. 

47.0-51.S1-Sample. 
Recovered 0.0/4.5'=OI. 

51.5-56.5'-Sample. 
Recovered 0.7/5.0'=14*. 
ROD 0.7/0.7'-1008. 
CLAYSTONE: yellowish gray 
(5Y 7/2) ; mottled with 
dark yel.1owish orange 
(1oYR 6/6) stains: trace 
silt; carbonaceous 
material throughout; 
subvertical fracture at 
2.6': core lined vith 
limonite; moderately soft: 
damp. 

56.5-58.5'-Sample: 
Recovered 1.9/2.0'=95%. 
RQD 0.5/1.9'=268. 
CLAYSTONE: dark gray (N 
3 ) :  some silt; subvertical 
to vertical fractures 
filled with dark yellowish 
orange (1OYR 6/6) limonite 
stain: ironstone 
concretion at bottom of 
core: firm; damp. 

Page 3 of 8 

58.S-60.S8-Sample. 
Recovered 1.2/2.0'-608. 

CLAYSTONE: dark gray (N 
3 ) :  some silt: subvertical 
to vertical fractures 
filled w i t h  dark yellwish 
orange (10yR 6/61 limonite 
stain; firm; damp. 

RQD 0.6/1.2'=508. 

0 1  her 
Toot8 

Romotka Checld by: Logged by: T. k q h y  
I 



ProJoct: Rocky Flats Plan t  ILOG OF BORING NO. 9-86 

Romrrkr 

Mrtorlrl Dorcr l~t lon M en t rtlon 

Bbwd IncN 
20 40 

t e 8?05 r nc e 

m 
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Romrrko 

79.0-84.0'-Salnpl.. 
Recovorod 3.3/5.0'-66%. 
RQD 2.6/3.3'-79%. 
CLAYSTONE: dark gray (N 
3)  t o  dark greenish gray 
(SCY 4 / 1 ) :  trace of very 
fine-grained sand: 8 i l t y :  
woody organics: occasional 
vertical  f r a c t u r e  with 
s l i ckens ides :  firm: daap. 

84.0-89.O1-Salnple. 
Recovered 4.2/5.0*=84%. 
RQD 1.2/4.2'-29%. 
CLAYSTONE: dark gray (N 3 )  
t o  medium dark gray (N 4 )  : 
s i l t y :  layers  of brownish 
gray ( S Y R  4 /1 )  silt:  
occasional concretions:  
hard: s l i g h t l y  calcareous: 
organic w o o d  fragments 
throughout: firm: damp. 

89.0-94.O8-Sampl8. 
Recovered 4.5/5.0*=90%. 
RQD 3.5/4.5'=788. 
SILTSTONE: dark gray (N 
3 )  t o  medium dark gray (N 
4 ) :  clayey: t race very 
tine-grained sand: very 
carbonaceous with woody 
fragments: s l i g h t l y  
calcareous bed i n  upper 
section: very firm; damp. 

94.O-99.O1-Sample. 
Recovered 4.1/5.0'=82%. 
RQD 2.4/4.1*=47%. 
SILTSTONE: dark gray (N 
3) t o  medium dark gray (N 
4 ) :  clayey: trace very 
f ine-grained sand; very 
carbonaceous with woody 
fragments: s l i g h t l y  
calcareous bed i n  upper 
section: very firm: damp. 

- 
Bn t rtlon 
e o?ol r nc e 
)bwd Inch) 

20 40 rrrr 



Romarkr 

99.0-104.0'-SaBple. 
Recovered 4.1/S. 0 '-82%. 
RQD 1.0/4.1 =24%. 
SILTSTONE: dark gray (N 
3 )  to medium dark gray (N 
4); clayey: trace very 
fine-grained sand; common 
concretions of pinkish 
gray ( S Y R  8/1) materials; 
very carbonaceous v i t h  
woody fragments: slightly 
calcareous bed in upper 
section: laminations of 
siltstone with less clay; 
rip-ups: convoluted 
bedding: very Firm; damp. 

104.0-109.0'-S~pla. 
Recovered 3.2/S.O1=64%. 
RQD 2.0/3.2'=628. 
SILTSTONE: dark gray (N 
3 )  to medium dark gray (N 
4): clayey: trace very 
fine-grained sand: common 
concretions of pinkish 
gray (5YR 8/l) material's: 
very carbonaceous vith 
woody fragments; slightly 
calcareous bed in upper 
section: laminations of 
siltstone vith less clay; 
rip-ups: convoluted 
bedding: very Firm; damp. 

109.0-114.0~-Sample. 
Recovered 2.2/5.0'=44%. 
RQD 0/2.2'-0%. SILTSTONE: 
dark gray (N 3) to medium 
dark gray (N 4); clayey; 
trace very fine-grained 
sand: common concretions 
of pinkish gray (SYR 8/1) 
materials: very 
carbonaceous with woody 
fragments; non-calcarous 
rip-ups; convoluted 
bedding: very firm: damp. 

114.0-119.O'-Samp1~. 
Recovered 4.6/S.0'-92%. 
RQD 3.4/4.6'-748. 
SILTSTONE: dark gray (N 
3 ) ;  clayey; abundant 
carbonaceous material t o  
114.S': greenish gray (SG 
6/1): traca very fine- 
grained: firm to hard: 

__ 

LOG OF BORING NO. 3-86 Pr oloct: Rocky Flats Plant 

0.10 Drlllod 9/24 /86 ,  10/1/86, 10/2/86 Coordlnatoo N 39246.2 E 19382.2 
rfaco Elovatio 

b d  bv: T. M m h y  

'en t e .?A t atlor .nc 4 

Bbwd Inc ti 
2 0  40 
illl 



122.0-124.0'. SANDSTONZ: 
greenish gray (SG 6/1) : 
fine- to very fine- 
grained: silty: finely 
bedded: some carbonaceous 
material: moderately 
sorted: soft: wet. 

124.0-129.01-Sample. 
Recovered 4.5/5.0'=90%. 
RQD 0/4.S1=08. SANDSTONE 
medium gray (N 4): fine- 
to medium-grained silty 
sandstone: cross- bedded: 
carbonaceous laminations: 
sandstone alternates with 
sandy siltstone and claye: 
siltstone - 0 . 5 '  thick: 
moderately sorted; soft ti 
moderately firm: vet. 

129.0-134.O1-Samp1e. 
Recovered 2 . 5 / 5 . 0 ' = 5 0 % .  
RQD 1.3/2.5'=52%. 
SANDSTONE: medium gray ( 1  
4 ) :  fine- to medium- 
grained: crossbedding: 
convoluted beds: well 
sorted: firm to hard:damp 

134.0-139.0'-Sample. 
Recovered 3.9/5.0'=788. 
RQD 2.2/3.9'=56%. 
134.0-13 6.1 ' . 
medium gray (N 4); fine- 
to medium-grained sand; 
convoluted beds: trace 
sand; well sorted: firm f 
hard; damp. 

medium gray (N 4); very 
fine-qrained; silty; 
convoluted: cross-beddinq 
banded vith carbonaceous 
laminations: moderately 

SANDSTONE : 

136.1-139.0 ' . SANDSTONE: 

en t rtlon 

3-d IncN 
20 40 

I e8?,\ 8nC 

1111 



Project: Rocky Flats Plax ILoG OF BORING NO. 9-86 

Date Drlll@d 9/24/86, 10/1/86, 10/2/86 Coordlneter N 39246.2 E 19382.2 
borlng Method ' 

. 
Matorlrl Dorcrlption 

1 TOTAL DEPTH: 1 4 9 . 2 '  
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WELL 9-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND L N E L  ' ' ' ( e * 

E 1918 N 39246.7 ? . 7  5999.64' (est.) TOPOF CASING 

DRILLING SUMMARY: I CONmUCTION TIME LOG: 
I 

CdU 
C E  MEPITINO: 
CNELCPMENT: WELL DESIGN: 

BASIS: GEOLOGIC LOG -&. GEOPHYSICPL LOG 
U S I N G  Sfi)lNG(S): C:CASlNG S:SCREEN Bentonite 

OTHER: 

- 0.00' ,33.5!'L - - - 
A a - 1 2 2 . 5 7 ' L L  - - -- Pack- cessi@ 
22121-135.35'L - - -- 

ST*Rt 

M z E u  
I986 
9/24 o900 
u0826 
10/6 loo0 
10/6 1336 -- 

9/24 o900 -I- -7 

10/7 1414 
10/8 o900 
10/14 0830 

10/7 1710 
10/70821 
10/21200 

-- 

-- 
-- I 

FINISH 

RAXE 
I986 
9 /24 
10/2 
10/6 
10/7 - 
Lo/7 
9 /24 

10/7 
10/8 
l0/3 1 

IO/ I7 

- - 
- 
- 
- 
10/17 
10/3 - 
- - 

WELL D EV EL0 PM E NT - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 
CASING: C I  5'' I . D .  steel surface casinp 

c2 2" I . D . ,  Sch. 5.  type 316 stain- 
less steel, threaded and flush 
iointed. 

SCREM: SI 2'' I .D..  Sch. 5. tWe 316 s t a i r  
less steel. threaded and flush 
ioints!. 9.010" wire wrm screen, 
0.25' welfied bottcm cam 

COMMENTS: 

Water encountered at 105.37' during drillir 
on 10/8/86. 
TOD of stainless steel c a ~ i . ~ , :  1-41' 

E m A L I m S  None (see c m n t s )  

FILTER MATERICL 32-42 silica S a d  

CEMENT- * 
OTHER 318'' 

121.20' - 140.50' 
33.51 LCV: 59.00' - 146.00' 
119.40' - 121 70' 
140.50' - 151.00' 

os: . . .  ' - 119.40' 
0.00' - 147.00' 

HY DRO-SEARCH RE NO*DENVER CON S ULTI NG HY OROLOGI S T S  - G EOLO G I STS 
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Well No.: 9-86 

WELL DEVELOPMENT SUMMARY SHEET 

1015 

0940 

- 

OATE I TIME 1 METHOD I VOLUME I APPEARANCE 1 COMMENTS 

1015 - 
Q8)0 

1250 - 
1400 - 

10-14-86 

10-1 4-86 

10-20-86 

10-22-86 

10-23-86 B a l l e d  

10-24-86 

2.5 gals .  

10-30-86 

Bat l e d  

Bai l ed  

10-3 1 -86 

3 gals. 

6.5 aals. 

0830 

0830 

1320 

- 
- A l r l l f t e d  

B a i l e d  I 6 gals. 
I 

Bai l e d  I 6.5 gals. 

1 Well Bore Volume = 3.67 ga ls .  
10 Well Bore Volumes = 36.7 ga ls .  

L i g h t  brown t o  
tan  sprav 

~~ 

Bottom - I l g h t  t a n  I 
Top - c l e a r  

L i g h t  brown t o  gra '  
moderately t u r b i d  
Very l i g h t  brown, 
s l i g h t l y  t u r b i d  

Very l i g h t  brown. 
s l i a h t l v  t u r b i d  

C l e a r  t o  very 
l i g h t  brown 

IClear t o  very 1 I i q h t  brown 

, L i g h t  t o  medium 

16136.7 g a l s .  purqed t o  date 

22136.7 gals. purged t o  date 

24.5156.7 aals. ouraed t o  date 

97.51 36. 7 aals. Duraed t o  date 

34/36.7 gals.  purged t o  date 

40.5136.7 gals. purged t o  da te  

Samp I ed 



SHEET- of - 
-LiENT/S&Ct W.O. NO 

. fASK DESCRlPTlON TASKNO 

PREPARED BY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE- DEPT DATE 



SHEET- of - 

I '  

?LIENT/ SU BJECT W.O. NO 

TASK DESCRIPTION TASK NO 

PREPAREDBY DEPT DATE 
MATH CHECK BY OEPT DATE 
METHOD REV. BY DEPT DATE 

APPROVED BY 

09-86 

\ 
Y 2 sL/a 

n 



In n 

a 
00 

CT, 
0 

I 
I 
W 

I 

3 
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-94 

-9 6 

-98 

-1 00 

-1 02 

-1 04 

-1 06 

-1 08 

-1 1 0  

- 1 1 2  

- 1 1 4  

- 1 1 6  

- 1 1 8  

-1 20 

-1 22 

0 

WELL 09-86 

2 4 
(Thousands 

Time After Druwdown tmin.) 

6 



1 -  1 

T 
Time 
(min. ) 

135.00 
135. 50 
136.00 
136.50 
137.00 
137.50 
138.00 
138.50 
139.00 
139.50 
140.00 
141.00 
142.00 
143.00 
144.00 
145.00 
146.00 
147.00 
148.00 
149.00 
150.00 
152.00 
154.00 
156.00 
158.00 
160.00 
162.00 
164.00 
166.00 
168.00 
170.00 
175.00 
180.00 
185. 00 
190.00 
195. 00 
200.00 
205.00 
210.00 
215.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
310.00 
320.00 

4488.00 
4748.00 
5839.00 
6124.00 

T' 
T P r i m e  
(min. ) 

2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
19.00 
21.00 
23.00 
25.00 
27.00 
29.00 
31.00 
33.00 
35.00 
37.00 
42.00 
47.00 
52.00 
57.00 
62.00 
67.00 
72.00 
77.00 
82.00 
87.00 
97.00 
107.00 
117.00 
127.00 
137.00 
147.00 
157.00 
167.00 
177.00 
187.00 

4355.00 
4615.00 
5706.00 
5991.00 

WELL 09-86 
Water S' 
Level Rsd Drwdn 
(et* 1 

121.18 
121.17 
121.16 
121.14 
121.12 
121.11 
121.10 
121.08 
121.07 
121.06 
121.06 
121.04 
121.03 
121.03 
121.00 
120.99 
120.99 
120.97 
120.96 
120.96 
120.95 
120.93 
120.92 
120.90 
120.89 
120.88 
120.86 
120.83 
120.83 
120.81 
120.80 
120.78 
120.75 
120.72 
120.70 
120.65 
120.62 
120.59 
120.55 
120.54 
120.50 
120.45 
120.39 
120.34 
120.27 
120.24 
120.17 
120.11 
120.05 
120.01 
119.95 
100.84 
99.73 
95.19 
94.00 

58.76 
58.75 
58.74 
58.72 
58.70 
58.69 

58.66 
58.65 
58.64 
58.64 
58.62 
58.61 
58.61 
58.58 
58.57 
58.57 
58.55 
58.54 
58.54 
58.53 
58.51 
58.50 
58.48 
58.47 
58.46 
58.44 
58.41 
58.41 
58.39 
58.38 
58.36 
58.33 
58.30 
58.28 
58.23 
58.20 
58.17 
58.13 
58.12 
58.08 
58.03 
57.97 
57.92 
57.85 
57.82 
57.75 
57.69 
57.63 
57.59 
57.53 
38.42 
37.31 
32.77 
31.58 

58.68 

1.83. 
1.73 
1.66 
1.59 
1.53 
1.49 
1.44 
1.40 
1.36 
1.33 
1.30 
1.25 
1.20 
1.16 
1.12 
1.08 
1.05 
1.02 
0.99 
0.97 
0.95 
0.90 
0.87 
0.83 
0.80 
0.77 
0.75 
0.72 
0.70 
0.68 
0.66 
0.62 
0.58 
0.55 
0.52 
0.50 
0.47 
0.45 
0.44 
0.42 
0.40 
0.37 
0.35 
0.33 
0.31 
0.29 
0.28 
0.27 
0.25 
0.24 
0.23 
0.01 
0.01 
0.01 
0.01 



w ELL 9 - 8 6  
AQUIFER TEST DATA PUMPING or OBSERVATION WE& 

rYPE OF AOUIFER TEST 1 PUMPlNG or RECOVERY DATA 

HOW W.L.3 MEASURED 
RAD./DlST. OF/FROH PUMPING W E U  ’” PUMP ON: dato 
M U S .  POINT FOR W.L.’s PUMPOFF: date 
ELEVATION OF MEAS. POINT 

HOW 0 MEASURED 4 6M h C # G r  PAGE,+ OF& 
C&%//., DEPTH OF PUMP/AIRPIPE 

ttmo Y jf 
tima / / * a 8  

COMMENTS 

HYDRO-SEARCH RENO DENVER CONSULTING HYDROLOG1 STS- GEOLOG ISTS 



WELL 7-= 
AQUIFER TEST DATA PUMPING or OBSERVATION W U  

TYPE OC AOUlFER TEST PUMPING or RECOVERY WTA 
HOW 0 MEASURED 4 r c c B I l r V h  PAGE- O F , L ,  
HOW W. L 's MEASURED 

MEAS. POINT FOR W.L.'s PUMP OFF: aote //-/"-a timr 

gJU b~ * .%< 

DEPTH OF PUMP/AlRPIPE 
RnO./DIST. Of/cRoM RlHPlNG WELL '" PUMP ON: dot* //-'*-& t,m 7:rf 

5 Y 0 

I 

- 
- 
- 
- 
- 
- 
- 
1 - 
f 

- 
EVATION O f  M U S .  POINT DURATION OF AOUIFER TEST 

[+I5 l W . 4  5'sZw 

1475 rR.3r 57 -9 
14;5 fa.o( 

I 
HYDRO-SEARCH RENO OENVER CONSULTING HYOROLOGI STS - GEOLOGI STC 
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PACKER TEST ANALYSIS 
WELL NO. 9-86 

ROCKY FLATS PLANT; LANDFILL AREA JOB NO. 106P06222 
DATE TESTED: 10/2/86 BY: T. MURPHY 

TEST INTERVAL (FEET BELOW G.S.): 87.64 - 97.67 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 67.42 

Q L 
W(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 40.17 * 2.31 = 166.01 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER GAIN OR LOSS IN INJECTION TUBE: 
Q=O 

P2/3 TEST 
Q = INJECTION RATE = .00008123 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 58.42 * 2.31 = 208.17 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000001 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 40.17 * 2.31 = 166.01 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
K = . O O O O O O O O  CM/SEC 

I NOTE: NO WATER GAIN OR LOSS IN INJECTION TUBE: 
Q-0 



PACKER TEST ANALYSIS 
WELL NO. 9-86 

ROCKY FLATS PLANT; LANDFILL AREA JOB NO. 106P06222 
DATE TESTED: 10/2/86 BY: T. MURPHY 

TEST INTERVAL (FEET BELOW G.S.): 9 7 . 6 7  - 1 0 7 . 7 0  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 6 7 . 4 2  

Q L 
LN(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00029785 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 6 7 . 4 2  + 5 . 8 0  + 4 4 . 4 8  * 2 . 3 1  = 1 7 5 . 9 7  

R = BOREHOLE RADIUS = . 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00016246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 0 3  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 6 7 . 4 2  + 5 . 8 0  + 6 5 . 1 1  * 2 . 3 1  = 

R = BOREHOLE RADIUS = . 1 4  FEET 
2 2 3 . 6 2  

K = HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN 
K = .00000003 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 9-86 

ROCKY FLATS PLANT; LANDFILL AREA JOB NO. 106P06222 

TEST INTERVAL (FEET BELOW G.S.): 1 0 7 . 7 0  - 1 1 7 . 9 3  
bATE TESTED: 10/2/86 BY: T. MURPHY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.) : 6 7 . 4 2  

Q L 
LN(--) 

2(PI) (L) (HI R 
K I ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00001354 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 2 3  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 6 7 . 4 2  + 5 . 8 0  + 4 8 . 8 0  * 2 . 3 1  = 1 8 5 . 9 5  

R = BOREHOLE RADIUS = . 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = ; O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00008123 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 2 3  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 6 7 . 4 2  + 5 . 8 0  + 7 1 . 8 0  * 2 . 3 1  = 2 3 9 . 0 8  

R = BOREHOLE RADIUS = . 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN 
K = .00000001 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 2 3  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 6 7 . 4 2  + 4 8 . 8 0  + 5 . 8 0  * 2 . 3 1  = 1 2 9 . 6 2  

R - BOREHOLE RADIUS = . 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER GAIN OR LOSS IN INJECTION TUBE; 
Q=O. 



PACKER TEST ANALYSIS 
WELL NO. 9-86 

ROCKY FLATS PLANT: LANDFILL AREA JOB NO. 106P06222 
DATE TESTED: 10/2/86 BY: T. MURPHY 

TEST INTERVAL (FEET BELOW G.S.): 121.00 - 131.03 
MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 67.42 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00054154 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

P2/3 TEST 

R =  

K =  

Q =  
L =  

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 54.52 * 2.31 = 199.16 

BOREHOLE RADIUS = .14 FEET 

HYDRAULIC CONDUCTIVITY = .00000019 E'T/MIN 
K = .00000009 CM/SEC 

INJECTION RATE = .00027077 (FEET3/MIN) 
LENGTH OF TEST INTERVAL = 10.03 FEET 

TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 80.66 * 2.31 = 259.54 

R =I BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 54.52 * 2.31 = 199.16 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER GAIN OR LOSS IN INJECTION TUBE: 
Q=O. 



PACKER TEST ANALYSIS 
WELL NO. 9-86 

ROCKY-FLATS PLANT; LANDFILL AREA JOB NO. 106P06222 
DATE TESTED: 10/2/86 BY: T. MURPHY 

TEST INTERVAL (FEET BELOW G.S.): 135.00 - 145.03 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 67.42 

Q L 
W(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00074462 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 60.54 * 2.31 = 213.07 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000024 FT/MIN 
K = .00000012 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00008123 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 90.00 * 2.31 = 281.12 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN 
K = .00000001 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00008123 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.42 + 5.80 + 60.54 * 2.31 = 213 

R = BOREHOLE RADIUS = .14 FEET 
07 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000001 CM/SEC 



YELL 
NUMBER - 
0986 

OATE 

10/14/86 
10/20/06 
10/22/06 
10/23/06 
10/24106 
10/27/06 
10/30/06 
10/31/06 
1 1 /26/86 
01 /01/07 
02/01 /07 
04/01/07 
05/06/07 
06/01 /07 
07/08/07 
08/03/07 

08/51 /07 
09/28/87 
11 /02/07 
12/07/07 
01/05/88 
02/24/88 
03/14/88 
04/11/88 

0811 1 /a7 

ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

CRaJNO TOP OF DEPTH WATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATIOY UP BASE EELW TOC 

3-7957 d 3 5 9‘?h 6 ./ 
5986r64 1.41 135.35 69.30 

84.14 
119.9 

126.9 
116.6 
116.1 
120.2 
62.56 
30.13 
20.n 
27.60 
27.04 
43.10 
63.90 
31.70 
30.80 
41 .90 
31.40 
29.40 
28.60 
20.20 
37.00 
30.60 
28.80 

128.0 
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INDEX OF DATA 

Boring No.: 10-86 

Completed as well? YPS 

Data in Filc 

X Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 

- 

and Results 

- Packer Test Data and Results 

- X -  Water Level Data 

X Saturated Thickness Hydrograph 

APPENDIX B 



Project: Rocky Flats P l a n t  LOG OF BORING NO. 10-86 

Date Drlllod Coordlnater N 39223.9 E 19400.6 
Boring Method Casing driver Ground Surface Elevatlon 

Depth t f e e t j H  Materlrl Description 

ROCKY FLATS ALLUVIUX 

o.O-lO.O1-Cuttings. 
GRAVEL: granitic pebbles 
and cobbles; fins8 lesa 
than 1.0%; poorly sorted: 
unconsolidated: dry. 

'en tretlon 
3 e r?s t anc e 
8bwd IncN 

20 40 
-rrrr 

Y- 

E 



-- 

- Proloct: pocky Flats Plant LOG OF BORING NO. 1 0 %  

0.10 Drlllod 9/24/86 Coordinator N 39223.9 E 19400.6 
Boring Mothod Casing driver around Surfaco Elevrtlon 

Mat or Id Do r c riot ion 

W A H O E  FORMATION 

23.0-24.0'-Cuttings. 
SILTSTONE: light olive 
brovn (5Y 5/6) sandy 
siltstone; vel1 sorted: 
damp to moist. 

24.0-27.0*-Cuttings. 
CLAYSTONE: light olive 
gray (SY 5/2) and light 
olive brown (5Y 5 / 6 )  
claystone; damp. 

TOTAL DEPTH: 27.0' 

en t rtlon 
I ea?*{ rnc e 
B&wW IncN 

20 40 
illl 

_- 



WELL 10-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 5 9 9  * ' ( e '' * 

TOPOFCASING 5 9 9 6 . 6 3 '  ( e s t . )  
LOCATION or COORDS: 

N 39223 .9  E 19400 .6  

CONSRUCTION TIME LOG: DRILLING SUMMARY: 

TOTAL DEPTH Well: 2 3 . 7 8 ' A ~ l . e  : 27.00' 

23.40' - 27.00': 5" 
DRILLER bytes Brothers Drillhe Co. 

BOREHOLE DIAMETER 0.00' - 23.40' : 5 518" 

15865 W. 5th Avenue 
Golden, CO (Arrow Drilling. Tan 

High I 
RIG Casing advancer 
BlT(S) Lbm hole hamrer 

STARf FINISH - 
TASK - - I =  1986 

W t l M E  
I986 I DRILLING: 

I 9/24 1600 

GEOPmS LOCGING: 

CASING: 
2'' stainless 9 I25 9/25 !0910 

-- I DRILLING FLUID nnne -I- - 
9/25 
9 /25 
9/29 

0910 
1400 
1345 
- - 

SURFACE CASING 5" x 4 '  steel w/ lockinn 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 

USING STXING(S): C-CASING SzSCREEN 

GEOPHYSICCU. LOG - 

FILTER PLACEMPCT 

CE MENTINO: 
CEVELCPMENT: 

OTHER: 
9/25 1300 

0.00' 3.29' -- 
3.29' - 23.78' -- 

WELL DEVELOPMENT 

See Well kelorment k m r v  Sheet. 

.M 
CASING: C I  2" I .D.  Sch. 5 type 316 stain- 

~-~ ~ 

SCREEN: SI 2'' L.D. Sch. 5 tm 316 stain- 
less steel, threaded a d  flush 

jointed,  0.01O"wirewrap screenL 
0.25' wlded bottan cap. 

CENTRALIZERS ' h ~  304 stainless sf*L 
Jam' - 15-33' 

~ L T E R  pdpfERICL 3 2 4 2  si l ica sand 
2.80' - 25.50' 

0.00' - 2.00' 

2.00' - 2.80' 

CEMENT Por t lad  T y ~ e  I 

OTHER 318" bentonite oellets 

'35 

-40 

.45 

COMMENTS: 

Water enmtered at IO' during drilling. 

1 . 6 1 '  

Cave fmn TI to 25.50' 
c 
0 
W 
-J 
0 

a a 

~~ 

CONSULTING HYDROLOGISTS-GEOLOGISTS 'M  HYDRO- SEARCH RENO~DENVER 



Well No.: I O q a 6  

WELL DEVELOPMENT SUMMARY SHEET 



SHEET- of - 
W.O. NO :LIENTI SUBJECT 

TASK DESCRIPTION 
PREPAREDBY DEPT DATE 

~ TASKNO 

APPROVED BY 

MATH CHECK BY DEPT DATE 

METHOD REV. BY DEPT DATE DEPT DATE 

i 



SHEET- of - 
LIENT/S"BJECT W.O. NO 

TASK DESCRIPTION TASK NO 

PREPARED 6 V  DEPT DATE APPROVED 6 V  
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

# € L L  /D-T& 

= 3 7 7 5  





I- tD In t r3 r 0 



a 



Time 
(min. ) 

7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
13.00 
14.00 
15.30 
16.00 
17.00 
18.00 
19.00 
20.30 
21.00 
22.00 
24.00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
38.00 
40.00 
42.00 
47.00 
52.00 
57.00 
62.00 
67.00 
72.00 
77.00 
83.00 
87.00 
92.00 
102.00 
112.00 
122.00 
132.00 
142.00 

T' 
T P r i m e  
(min. ) 

0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
6.00 
7.00 
8.30 
9.00 
10.00 
11.00 
12.00 
13.30 
14.00 
15.00 
17.00 
19.00 
21.00 
23.00 
25.00 
27.00 
29.00 
31.00 
33.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
76.00 
80.00 
85.00 
95.00 
105.00 
115.00 
125.00 
135.00 

WELL 10-86 
Water S s-(sA2/2b) 
Level Rsd Drwdn ba10.82 ft. 
(ft. 1 (ft. 1 (ft.1 

23.54 
23.43 
23.37 
23.29 
23.21 
23.13 
23.04 
22.93 
22.85 
22.79 
22.63 
22.50 
22.34 
22.25 
22.12 
22.00 
21.87 
21.75 
21.64 
21.51 
21.31 
21.11 
20.91 
20.72 
20.56 
20.40 
20.28 
20.12 
19.98 
19.83 
19.50 
19.20 
18.92 
18.69 
18.44 
18.23 
18.02 
17.76 
17.63 
17.46 
17.13 
16.81 
16.61 
16.37 
16.19 

12.49 
12.38 
12.32 
12.24 
12.16 
12.08 
11.99 
11.88 
11.80 
11.74 
11.58 
11.45 
11.29 
11.20 
11.07 
10.95 
10.82 
10.70 
10.59 
10.46 
10.26 
10.06 
9.86 
9.67 
9.51 
9.35 
9.23 
9.07 
8.93 
8.78 
8.45 
8.15 
7.87 
7.64 
7.39 
7.18 
6.97 
6.71 
6.58 
6.41 
6.08 
5.76 
5.56 
5.32 
5.14 

6.36 
6.36 
6.36 
6.36 
6.35 
6.35 
6.34 
6.34 
6.33 
6.33 
6.31 
6.30 
6.28 
6.27 
6.26 
6.24 
6.22 
6.20 
6.19 
6.16 
6.13 
6.08 
6.04 
6.00 
5.96 
5.92 
5.88 
5.84 
5.80 
5.75 
5.65 
5.54 
5.44 
5.35 
5.24 
5.16 
5.06 
4.94 
4.88 
4.80 
4.63 
4.46 
4.35 
4.21 
4.10 

I. 18 
0.90 
0.75 
0.65 
0.58 
0.52 
0.48 
0.44 
0.41 
0.38 
0.34 
0.30 
0.27 
0.25 
0.23 
0.21 
0.20 
0.18 
0.18 
0.17 
0.15 
0.14 
0.12 
0.12 
0.11 
0.10 
0.09 
0.09 
0.08 
0.08 
0.07 
0.06 
0.06 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 



T 
T i m e  

'min. ) 

152.00 
162.00 
172.00 
182.00 
192.00 
147.00 
162.00 
244.00 
252.00 
267.00 
282.00 
297.00 
312.00 
327.00 
342.00 
357.00 
372.00 
402.00 
432.00 
1287.00 

T' 
T Prime 
. (min. ) 

145.00 
155.00 
165.00 
175.00 
185.00 
140.00 
155.00 
237.00 
245.00 
260.00 
275.00 
290.00 
305.00 
320.00 
335.00 
350.00 
365.00 
395.00 
425.00 
1280.00 

WELL 10-86 
Water S s-(sA2/2b) 
Level Rsd Dmdn b=10.82 f t .  
( f t .  1 ( f t .  1 (ft .  1 

15.99 
15.83 
15.68 
15.54 
15.40 
15.24 
15.09 
14.95 
14.84 
14.70 
14.61 
14.50 
14.40 
14.32 
14.19 
14.14 
14.03 
13.89 
13.71 
11.62 

4.94 
4.78 
4.63 
4.49 
4.35 
4.19 
4.04 
3.90 
3.79 
3.65 
3.56 
3.45 
3.35 
3.27 
3.14 
3.09 
2.98 
2.84 
2.66 
0.57 

3.98 
3.88 
3.79 
3.70 
3.61 
3.50 
3.40 
3.30 
3.23 
3.13 
3.06 
2.98 
2.91 
2.85 
2.75 
2.71 
2.63 
2.52 
2.38 
0.56 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

.o. 01 
0.01 
0.01 
0.01 
0.01 
0.00 



UELL 
NUMBER DATE - 
1086 09/29/86 

10/02/86 
10/03/86 
10/07/06 
10/08/86 
10/10/86 
10/13/06 
1 0/ 16/06 
1 1 /26/86 
01/01/07 
02/01 /07 

05/06/07 

07/08/87 
00/ 03/ 07 

08/31 /07 

04/01/a7 

06/0i/a7 

oa/io/a7 

w/ta/87 
i 1/02/a7 
1 l/O3/07 
12/07/07 
01/05/00 
02/06/88 
03/16/88 
04/11/88 

ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

CRWNO TOP OF DEPTH UATER 
SURFACE U S I N G  S T I C K  OF S I  DEPTH 
ELEVATION ELEVATION Up BASE E E L W  TOC 

5 ??502 5 94L. L3 
S8S0-2 S90643 1.61 23.78 10.35 

11.53 
12.71 
10.30 
14.63 
16.90 
14.00 
13.59 
11.56 
12.19 
9.56 
2.90 
2.64 
4.71 
5.50 
0.60 
9.10 
9.70 

11.70 
13.00 
15.00 
13.50 
13.50 
11.60 
9.50 
0.70 

UATER 
SURFACE 
ELEVATION 

59?6728 
5975.10 
5973.92 
5976.33 
5972.20 
5969.73 
5972.56 
5973.04 
5975.07 
5974.64 
5977.07 
5903.73 
5984.19 
5981.92 
5901.13 
5970.03 
5977.53 
5976.93 ' 

5976.93 
59T5.63 
5973.63 
59T5.13 
5973.13 
5975.03 
5977.13 
5977.93 



I I 1 I I I I I I 1 



INDEX OF DATA 

Boring No.: 45-86 

Completed as well? Yes 

Data in File 

- x Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

- 
- 
- X Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

- X Water Level Data 

- X Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



c 

Pr oloct: Rocky Flats Plant LOG OF BORING NO. - 5% 

0.10 Drllkd 10/2/86 Coordlnrtor N 37396.4 E 16363.1 
Oround 8urfaco Elovrtlon 6035.00' 

Othor 
Ter t r  

20 4 0  

O-3.O1-Cuttings. GRAVEL: 
moderate brovn (10YR 4 / 4 ) :  
' 6 0 2  granitic pebbles and 
cobbles: 4 0 %  sand and 
silt; poorly sorted, 
unconsolidated: damp. 

3.0-8.o*-~uttings. 
GRAVEL: moderate brovn 
(10YR 4/4) ; granite and 
quartzite pebbles and 
cobbles: <52 sand and 
silt: poorly sorted, 
unconsolidated; damp. 

8.0-10.0'-Cuttings.~ 
GRAVEL: Same as above: 
moist. 

io. 0-14. sl-cuttings. 
GRAVEL: Same as above: 
moist. 

14.5-19.0*-Cuttfngs. 
m m m :  quartzite 
cobbles and boulders: 
poorly sorted: 
unconsolidated: damp. 

'on t rtlon 
I e r?r\ anc a 
BbwU IncW 

20 40 rn 



~~ ~~~~ 

Pr o W t :  k c k y  Flats P lan t  [LOG OF BORING NO. +86 
-~ 
0.10 Drlllod 10/2/86 COordht.8 N 3 7 3 9 6 . 4  E 16363.1 

28.O-43.O8-Cuttings. 
GRAVEL: noderat. brown 
( 1 O Y R  4/41: sow silt and 
sand; poorly eorted; 
unconsolidated; vet. 

'on t rtlon 

B b w d  Inch) 
20 40 

1 8 8?85 .nC 8 

l-rrr 

v 

Borlno Yothod Casing Driver around 8urfrco Elovrtlon 



Proloct: Rocky Flats Plant ILOG OF BORING NO. 45-86 
I 

Omto Drlllod 10/2/86 Coordlnrtor N 3 7 3 9 6 . 4  E 1 6 3 6 3 . 1  
_ _ .  

Borlng Mothod Casing Driver Qround 8urfaco Elovrtbn 

Mrtorlal Dorcrlotlon 

TOTAL DEPTH: SS.0 '  

on t rtlon 
I e r?S anc e 
Blow./ IncN 

20 40 m 



WELL 45-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND L M L  6035 .on' 

TOPOF CASING 6036 '97 '  N 37396.4 E 16363.1 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 48.20' 
BOREHOLE DIAMETER 5 518'' 

%le: 57.00' 

. .  
DRILLER- hl lmg Coo 

(Subcontracted ArrcxJ Drillina. Tan H i h )  
RIG Casinn Advancer 
eIT(s) 

DRILLING FLUID 

15865 W. 5th AVP- CO 

lhm hole h m r  

CONSTRUCTION nME LOG: 

T A S K  - 
TlME 

DRILL1 NG: 
10/2 o900 10/2 I I  1515 - 

I I -  

--- - I -  I -  - G E O P m S  LOGGING 

CASING: 
2'' stainless C c l0/3 0950 10/3 

C 
a 
I 
2 

I 1 

1600 
1620 
- - SURFACE CASING 5" X 4 - 5 '  sr-1 W/ 1WkUg 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPHYSICAL LOG __ 
U S I N G  SFflNG(S): C:CASING SzSCREEN 

0.03' 2.99' CI - 
2.99' - 48.20' SI - - -- - -- 
- -- - -- - - - -- - -- - - - 7- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 
CASING: C I  2'' I.D. Sch. 5 tvpe 316. stain- 

less steel, threaded and flush 
iointed. 

SCREEN: SI 2'' I.D. Sch. 5 tWe 316 s t a i r r  
less steel. threaded and flush 
iointed. 0.010'' wire wrap screen 
0.25' welded bottan cap. 

CENTRALIZERS stainless steel  
43.47' - 44.70' 

FILTER MATERIAL 3242 s i l ica  sand 

CEMENT I 
3.48' - 49.30' 

0.00' - 1.80' 
OTHER 3/8" b-ts 

I 80' - 3 48' 

49.30' - 57.00' 

HYDRO-SEARCH RENOODENVER 

n L T E R  PLACEMEM 

CE MENTI NO: 

CEVELCPMENT: 

OTHER: 
Bentonite 

-1-1- 
10/3 0935 10/3 
10/3 1600 10/3 
--- --- 

WELL DEVELOPMENT 

See Well h e l o p r e n t  Scnrrrary Sheet 

COMMENTS: 

No water encountered during dr i l l ing.  

Top of stainless steel casing: 1.97 ' 

CONSULTING HYDROLOGISTS- GEOLOGISTS 



Well No.: 45-36 

a 
I 

COMMENTS 

Medium brown, 

_---- 



SHEET- of - 
:LIEN1 /SU BJ ECT W.O. NO 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 



08:41:12.15 A I R L I F T  - RECOVERY A N A L Y S I S  FOR WELL 45-86 THU C 6 - 0 9  

RAW DATA 

WELL fc 45-86 

WELL D I A M E T E R =  5.63 I N C H E S  
C A S I N G  D I A M E T E R =  2.00 I N C H E S  
VOLUME OF WATER= 1-53 GALLONS* 
LENGTH OF AQUIFER TESTED= 26.19 FEET 
VALUE OF HO= 9.36 FEET 

. S T A T I C  WATER L E V E L =  22.01 FEET 
LENGTH OF SCREEN= 45.21 F E E T  
WATER T A B L E  TO BOTTOM OF WELL= 26.19 FEET 4 

# do uLlf~r  rebOVe.eJ & o m  we//. v/o/ur*7c 04 I ,  53 gal/,, b&LcA/eu/o?eJ t / e m  , 

, / I , f , O . ~  , c p u c + e L  r e s i d * * \  d,*rrdowv, ( 9 , 3 ~  &l dt t s  L,S M t ’ n ,  
SLUG TEST DATA:  

T I M E  

-------- 
0. 6.18 
0. 6.48 
0. 7. 0 
0. 7.30 
0. 8. 0 
0. 8.30 
0. 9. 0 
0. 9.30 
0.10. 0 
0.10.30 
0.11. 0 
0.11.30 
0.12.30 
0.13.30 
0.14.30 
0.15.30 
0.16.30 
0.17.30 
0.18.30 
0.19.30 
0.20.30 

WATER L E V E L  T I M E  S I N C E  TEST 
( F E E T )  BEGAN ( M I N U T E S )  _-_-------- --------------- 
31.37 6.30 
23.62 6.80 
28.90 7.00 
28.03 7.50 

8.00 27.43 
27.10 8.50 
26.72 9.00 
26- 34 9.50 
25.97 10.00 
25.58 10.50 
25.27 . 11-00 
2s. 00 11.50 
24.73 12-50 
24.45 13.50 
24.16 14.50 
23.97 15.50 
23.63 16.50 

17.50 23.43 
23.25 18 - 50 
23.08 19.50 
22.98 20.50 



08:41:14.96 A I R L I F T  - RECCVERY A N A L Y S I S  FOR WELL 45-86 THU 06-09 

WELL ts 45-86 

WELL D I A M E T E R =  5.63 I N C H E S  
C A S I N G  D I A M E T E R =  2.00 I N C H E S  
VOLUME OF WATER REMOVED OR ADDED TO WELL=  1.53 GALLONS 
LENGTH OF A Q U I F E R  TESTED= 26.19 F E E T  
V A L U E  OF HO= 9.36 F E E T  
S T A T I C  WATER L E V E L =  22.01 F E E T  

S L U G  T E S T  D A T A :  

T I M E  S I N C E  T E S T  
BEGAN ( M I N U T E S )  --------------- 

6.30 
6.80 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10. so 
11 .oo 
1 1 - 5 0  
12.50 
13.50 
14.50 
15.50 
16.50 
1 7 - 5 0  
18.50 
1.9. 50 
20. so 

WATER L E V E L  DRAWDOWN 
( F E E T )  ( F E E T )  

31.37 9.36 
29.62 7.61 
28.90 6.89 
28.03 6.02 
27.43 5.42 
27.10 5.09 
26.72 4 .71  
26.34 4.33 
25 97 3.96 
25.58 3.57 
25.27 3.26 
2s. 00 2.99 
24.73 2.72 
24.45 2 . 4 4  
24.16 2.15 
23.97 1.96 
23.63 1.62 
23.43 1.42 
23.25 1.24 
23.08 1.07 
22 -98  - 9 7  

----------- -------- 
HEAD R A T I O  R E C I P R O C A L  T I M E  

( l / M I N U T E S )  

1 .ooo 
-813 
.736 
.643 
-579 
- 544 
. SO3 
-463 
-423 
- 3 8 1  
-348 
-319 
.291 
.261 
.230 
-209 
.173 
. 152 
-132 
-114 
-104 

.159 

.147 
-143 
.133 
.125 
.118 
.1 1 1  
.105 
-100 
-095 
- 0 9 1  
.087 
-080 
.074 
- 069 
.065 
.061 
. os7 
-054 
.051 
-049 



08:41 :17 .92  AIRLIFT - RECOVERY A N A L Y S I S  FOR WELL J5-86 T H U  06-09-19E 

WELL tt 4 5 - 8 6  
I 

~ P E R M E A B I L I T Y  BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD 

P E R M E A B I L I T Y = 1 . 3 5 E - O 4 /  MATCH T I M E  ( I N  M I N U T E S )  
STORAGE COEF= .13 * ALPHA 

A L P H A = 1 . 0 0 E - 0 5  MATCH T I M E =  3.5 
P E R M E A B I L I T Y =  3 . 8 8 E - 0 5  CM/SEC 
STORAGE C O E F = 1 . 2 6 E - 0 6  
CORRELATION NUMBER= -99  

COMPUTER CALCULATES 

I P E R M E A B I L I T Y  BASED ON REGRESSION F I T  OF HEAD R A T I O  DATA 

HVORSLEV P E R M E A B I L I T Y = 3 . 1 8 E - O 4  / LAG T I M E  
BOUWER P E R M E A B I L T Y = 3 . 3 5 E - 0 4  * -SLOPE 

COMPUTER CALCULATES 
HVORSLEV P E R M E A B I L I T Y = 2 . 8 3 E - O S  CM/SEC 
BOUWER P E R M E A B I L I T Y = 2 . 0 9 E - 0 5  CM/SEC 

REGRESSION S T A T I S T I C S  
X ON Y 

I N T E R C E P T =  .27 
S L O P E = - 6 . 2 2 E - 0 2  

Y ON X 
I N T E R C E P T =  -27 
S L O P E = - 6 . 2 8 E - 0 2  

CORRELATION C O E F F I C I E N T = - 1 . 0 0  
C A L C U L A T I O N S  I N D I C A T E  THAT A VALUE OF 49.03 FEET FOR HO 

OR A VALUE OF - 8 7 4  I N C H E S  FOR E F F E C T I V E  C A S I N G  D I A  
MAY Y I E L D  BETTER RESULTS 

P E R M E A B I L I T Y  BASED ON REGRESSION F I T  OF DATA - F E R R I S  le KNOWLES MET 

P E R M E A B I L I T Y = 3 . 1 S E - O 4  / SLOPE 
P E R M E A B I L I T Y = 4 . 6 1 E - O 6  CM/SEC 

REGRESSION S T A T I S T I C S  
X O N , Y  

I N T E R C E P T = - 2 . 6 0  
SLOPE= 6 . 7 6 E t 0 1  

Y ON X 
I N T E R C E P T = - 2 . 7 6  

SLOPE= 6 . 9 3 E + O l  
CORRELATION C O E F F I C I E N T =  ‘3 9 



I '  
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08 :42:18.56 A I R L I F T  - RECOVERY A N A L Y S I S  FOR WELL 45-86 

WELL # P E R M E A B I L I T Y  P E R M E A B I L I T Y  STORAGE COEF 
METHOD 1 METHOD 2 METHOD 2 

------ ------------ ------------ ------------ 
45-86 2 . 8 3 E - 0 5  3 . 8 8 E - 0 5  I. :26E-06 

* METHOD 1 I S  HVORSLEV 
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS 
METHOD 3 I S  F E R R I S  AND KNOWLES 
METHOD 4 I S  BOUWER 

P E R M E A B I L I T Y  
METHOD 3 ------------ 

4 . 6 1 E - 0 6  

THU 06-09 

P E R M E A B I L I  
METHOD 4 ---------- 

2.09E-05 



t 
0 

0 
Q 
a 

1 4'- d F/ 
WELL d AQUIFER TEST DATA PUMPING or OBSERVATION WELL 

WPE OFAOUIFER TEST /,&' L/J? PUMPING or RECOVERY U T A  

HOW W. L.'r MEASURED &xi&uo,t rwd &Vh& DEPTH OF PUMP/AIRPIPE 

RAD./DlSf. Of/fROH PUMPING 
MEAS. POINT FOR W.L.'r 
ELEVATION OF MEAS. POINT 

/ HOW 0 MEASURED 4 9 ' 7  6- PAGEL of.-. 

PUMP ON: dot8 -12  -pc / T o R r 3  
-2PB timr /K '/Y.' L 

' ' - DURATION OF AOUIFER TEST 3 0 . 5  a,- 

COMMENTS 

c -  

 CONSULT^ NG HYDROLOCI STS - CEOLO G I STS HYDRO-SEARCH RENO OENVEA 



WELL 
NUCIEER DATE - -  
4586 10/07/86 

1 o/oa/86 
10/10/86 
10/13/86 
10/15/86 
10/16/86 
1 1 /26/86 
oi/oi/a7 
02/01 /a7 
03/31 /a7 
05/06/a7 
06/0i/a7 
07/0a/a7 
oa/o3/a7 
oa/i4/a7 
oai31 /a7 
0912aia7 
i1/03/a7 
12/07/a7 
01/05/88 
02/03/88 
03/ 14/08 
04/11/88 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF S I  DEPTH 
ELEVATION ELEVATION U P  EASE BELOW TOC 

6035.00 6036.97 1.97 48.20 26.15 
26.15 
23.62 
23.81 
26.13 
26.05 
9.03 
6.75 

4.31 
4.52 
4 .83  
5.35 

21.10 
20.60 
43.50 
21.60 
20.20 
23.10 
6.50 

6.70 

8.90 

8.00 

5.80 

UATER 
SURF ACE 
ELEVATION 

6012.82 
6012.82 
6013.35 
6013.16 
6012.84 
601 2.92 

6030.22 

6032.66 
6032.65 
6032.14 
603 1 .62 

6015.87 
6016.57 
5993.67 
601 5.37 
6016.77 
601 3.87 
6030.47 
6031.17 
6030.27 

'6027.94 

6028.07 

6028.97 
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APPENDIX B-2 

1987 MONITOR WELLS 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



INDEX OF DATA 

Boring No.: 40-87 

Completed as well? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

- 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data - 
x Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO ' 1 JULY 1988 APPENDIX B 



L C S  
O F  

B O R E H O L E  

8 0 r o h o l o .  W o I I  No. 40-87 
G r o u n d  S u r f r c o  E l o v o t i o n  3 3 3 7 . 6 9 '  

L o c a t i o n  L>ck,:  F l a t  s PLint: Landfill .Area 
~ o o r a i n r i o r  N 40158.03 E 2 1 7 2 7 . 7 6  

t o l r l  0 0 0 t h  1 3 * o '  w i t o r  L O V O I  E n c o u n t o r a d  Yone 

C L A R I  U a a r @ o r  
C o m m o n t r  

a m p l o r  C o l l o e t o d  or 
L l t h o l o g l c  D o a c r l p t l o n  h o r  T r r t r  C o r f o r m o d  

l I N u  backgroand=0.2.  
0 V A back gr ou n d=l5. 
No readings above 

0.0- 2.0' SA MP L E. 

orations;  2 gray  quar tz i te  pebbles; moist. 

V A L L E Y  FILL 

2.0-4.0' SAMPLE, 
Recovered 0.0/2.0' = Ooh. 
No recovery due  to rocks. Rock sound 

10 

4.0-8.0 ' SAMPLE, 
Recovered 3.5/4.0' = 88%. 
4.0-6.2': GRAVEL A N D  CLAY: moderate  
yellowish brown (10 YR 5 /4 )  clay; abun-  
d a n t  gray  quar tz i te  pebbles a n d  cobbles; 
angular ,  unsorted. 

ARAPAHOE FORMATION 

6.2-7.5': CLAYSTONE: modera te  yellowish 
brown (IO Y R  5/3); f e w  pale brown ( 5  
Y R  5 /2 )  mottles; a b u n d a n t  caliche; 
strongly effervesces  in HCl; organic  rich; 
sandy (patches of sand  throughout  6.5- 
7.5'); weathered;  damp.  



L o c r t i o m -  J o c k v  F l a t 4  P!,inc: Landfill Area 8 0 1 0 h o i o  W O I I  W O .  4 0 - 8 7  
c o o r e i n c i o a  N 40158 .03 E 2 1 7 2 7 . 7 6  G r o u n d  S u r f r c o  E t o r r ~ l o n  5882,69' 

Cornmontr  

a- / &-.Q=/ Ll tho lomlc  O o r c r l o t l o o  

i 
J. 

- 
- 
. 

.9 

. 
.. 
.. 

.9 

9 

-. 

F 

* -  Recovered 3.0/2.5' = 120%. 
CLAYSTONE: grayish brown (5 YR 3/2); 
abundant light brown ( 5  YR 5 / 6 )  mottles 
and FeO concretions; abundant black or- -- ganic f ragments; sandy patches yellowish 
gray (5  Y 7/2)  very fine-grained; 

'- weathered; silty; abundant caliche: moist. 
. 

13.0' SAMPLE 
., Recovered 3212.5 '  = 124%. 

CLAYSTONE: dark yellowish brown (10 
.- YR 6/2); sandy: f e w  dark yellowish 

orange (10 YR 616)  mottles at 11.5'; .. abundant black organic fragments in top 
0.5'; decrease in sand content to less than 

- b  20% over 12.0-13.0': weathered: damp. 

.9 TOTAL DEPTH: 13.0'. 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t ~ o n  Kockv  Fla ts  Plant; Landfill Area Well N o .  - 
c o o r e ~ n a t o r  s 6 0 1 5 8 . n 7  F 3 1 7 3 7 . 7 6  E l r v a t l o n :  G r o u n d  S u r f a c e  5887.69 '  
T o t a l  D r p t h :  Wall 6 - 7 0 '  T O P  o f  C a s i n g  5884.69 ' 

l o r r h o l o  13.00' 
F o r m a t i o n  o f  Cornp lo t ion  Valley F i l l  Alluvium 
C a s l n g  Y r t o r i a l  Sch 5 .  Tvpe 316,  TFJ Stainless 

Steel 
S c r o o n  Y a t o r l a J  0.0 
D r t o  I n s t ~ l l o d  June 9 ,  1987 
I n r t a l l o d  B Y  J .  Beraman S I t o  Managor  

crIing ~ l a m o t o r  7~~ 

10" w i r e  w r a p ,  T pe 316 ,  TFJ S u r f r c o  C a e l n g  D l a m r t o r  5" ID 
s t z i n l e s s  Steel  A p p r o  

~ o m m o n t ~  j - 

I 

G o o l o g l r t  

CEARQ M m q u  

G r o u n d  Surfaco 
/ / 1 1 / /  I / ,  1 

S u r l a c o  Sori. 
Mat .  i r l :  

Portland Type I 
r.PmPnr 

' S u r f  a c o  
. 2.00 ~.LSt& (11.) 

F i l tor  Matorial :  - 
32-42 S i l i c a  Sa 

Eat k f i l l  

S u r f a c .  c rz 
L 

l o r e h o l o  
) i a m o  t o r :  

7 . 5 "  

ton D o n t l  : 3.50 '  

T o t a l  



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH 
WELL SURFACE CASING S T I C K  OF SI 
- NUMBER DATE ELEVATION ELEVATION UP BASE 

4087 08/10/87 5882.69 5884.69 2.00 6.46 
09/2a/87 
11/03/87 
12/08/87 
01/06/88 
02/06/88 
03/16/88 
04/11/88 

UATER 
DEPTH 
BELOU TOC 

- 1  .a0 
-1.00 
8.00 
8.00 
7.60 
7.50 
6.20 
5.30 

UATER 
SURFACE 
ELEVATION 

DRY 
DRY 
5876.69 
5876.69 
5877.09 
5877. 19 
5878.49 
5879.39 
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I N D E X  OF D A T A  

Completed as well? Yes 

Data  in File 

X Log of Borehole - 
X Well Construct ion Summaries  - 

Well Development Summaries  - 
- X Hydrau l i c  Conduct iv i ty  Test Data  

a n d  Results 

x Packer  Test Data  a n d  Results 

x Water Level Data  

x Satura ted  Thickness  Hydrograph  

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L O G  
OF 

B O R E H O L E  

, o c r t i o n  Rockv Fla t s  Plant; Landfill Area ~ o r r h o ~ o .  w o i l  NO. 41-87BR 
C o o r d i n a t o r  40133.61 E 21725.75 G r o u n d  S u r l r c o  E l r v r t l o n  2 8 8 7 . 7 8 '  
T o t r l  O o p t h  1 1 9 . 0 0 '  W i t o r  L o v o l  E n e o u n t o r o d  

O r l l l l n g  C o m p a n y  Bovles Bros. . D r l l l o r  R .  Sha rp /  P .  Bushkovski 
O a t .  D r l l l O d  June  9 and J H o l p o r  3 .  \fpU;I.fr/ K .  P a r k e r  
Orl l l lng Y o l h o d  'lot -1 D r l l l l n g  F l u l d  0.0 ' -17.0 '  None: 17.0 ' -110.0 '  

$ t a t r e  41.83 '  ( h / 1 1 / 8 8 )  

- 
Water 

C h o c k o d  81 
S I t o  Y r n r 8 . r  

C t A R P  Urnamor 
comm0,,tr Surface c a s i n g  set June  9 ,  1987 t o  17.0 fee t  bv J. B e r ~ m  

L l t h o l o g l c  D o r c r l p t l o n  

VALLEY FILL ALLU VIUM 

CLAY: dusky brown (5 YR 2/2) abundant - roots and grasses; abundant gray quartzite . pebbles and cobbles; trace light brown ( 5  
YR 5/6) stains; damp to moist. 

2.0-4.0' SAMPLE, 
5 - 

. Recovered 2.0/2.0' = 100%. 
CLAY: pale yellowish brown (10 YR 6/2); 

9 abundant  gray quartzite pebbles and  cob- 
bles; caliche in last 2"; trace light brown . (5 YR 6/4) mottles; moist. 

- -__-  9 4.0-7.0' SAM P L L  
Recovered 3.0/3.0' - 100%. 
4.0-4.5': CLAY: pale brown ( 5  YR 5/2); 
abundant  light brown (5 YR 5/6) mottles; 

10 - _ _ _ _ -  ___- -  ----- 
quartzite gravels; some caliche; damp. 

ARAPAHOE FORMATION 

4.5-7.0': CLAYSTONE: pale brown ( 5  YR 
5/2); no cobbles; abundant light brown (5 
YR 5/6) mottles; abundant organics; 
damp. 

7.0-9.5' SAMPLE, 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: pale brown (5 YR 5/2); 
abundant light brown (5 YR 5/6) mottles; 

_ _ _ -  consolidated; weathered; some caliche; 
abundant organics and FeO concretions; _ _ _ - _  _ _ _ _ -  __ - - -  _ _ _ - -  

..-_-a _ - - - .  __-- .  .- silty in bottom 0.5'; slightly damp. _-- - -  _----  __-- -  __- - -  20 - 

S a m p l o r  Collocto4 or 
O t h o r  t o r t 8  Corforlrod / 
HNu background - 
0.2. 
OVA background = 
15. 
No readings above 
background. 



L O G  
O F  

B O R E H O L E  

L o c a t t o n  Rockv Flats P b t :  Iandfrl ' 1 Area B o r o h o l o / W o l l  N o .  h l - R 7 R R  frnn'r.) 
C o o r d l n r t o r  G r o u n d  S u r t r c o  E l o r a t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Drl l l lng C o m p a n y  D r l l l o r  

Oat. 'Dr l l lod H o l p o r  

Dr l l l lng M o t h o d  Orl l l lng F lu ld  

S t a t l t  

Loggod B y  
Ooologlr t  

C h o c k 0 4  81 
alto Manamor 

C E A R C  Yanamer 

Commontr  

35 - 

40 - 

9 5-  12.0' SAMPLE '' Recovered 2.4/2.5' - 96%. 
CLAYSTONE: pale yellowish brown (10 

7' YR 6/2); few dark yellowish orange (10 
YR 6/6) mottles; organic-rich; silty layer 

'- @ 11.0'; few fractures; weathered; damp. 

Recovered 2.8/2.5' - 115%. 
" 12.0-12.2: same as above. 

12.2-14.5': CLAYSTONE: moderate olive '- brown (5 Y 4/4); no mottles; few or- ' ' ganics; consolidated; unweathered; 
slightly damp. 

' 14.5-17.0' SAMPLE. 
r L  Recovered 3.7/2.5' 148%. 

CLAYSTONE: same as above but silty. 

J -  12.0- 14.5' SAMPLE, 

I' 
15.7-1 8.5' SAMPLE 

9 -  Recovered 1.3' rubber plug. 

2-  18.5-2 1.5 ' SAMPLE, 
Recovered 0.6/3.0 = 20%. 

7' CLAYSTONE: light olive gray (5  Y 5/2); 
trace silt; trace very fine-grained sand; '- trace iron staining in small fractures; in- 
durated; weat hered; damp. 

2 w  21.5-25.0' SAMPLE 
Recovered 3.0/3.5' = 86%. 

;- CLAYSTONE: same as above, but more 
fractures; dark  yellowish orange (10 YR 

7- 6 / 6 )  staining in fractures; damp. 

t 

S a m o l o r  C o l l o e t o d  or  
O t h o r  T o r t r  ? o r f o r m 0 4  / 
20.85-30.50': Packer 

I Test Interval ft 8. 

22.85-32.50': Packer 
Test Interval # 7, 
failed. 

32.50-42.15': Packer 
Test Interval # 6. 



L O G  
O F  

BOREHOLE 

L o c a t i o n -  Rnrky Flat s  P b t :  Landf ul Area B o r o h o  

C o o r  d ina t o s  

T o t a l  D o p t h  

G r o u n d  

W.1.r 

Drl l l lng C o m p a n y  Dr ! I Io r  

O / W o I l  N o .  I r l - 8 7 R R  ( rnn ' t . )  

S u r f a c o  E l o v r t l o n  
.oval E n e o u n t o r o d  

S t a t i c  

Oat. Dr l l lod Holeor 
Dri l l lng M o t h o d  D r l l l l n g  F lu ld  
L o g g o d  8 y  C h o c k o d  81 

Ooologls t Sl to  Managor  

C L A R ?  Managor  
Comrnontr 

/ 

2 5 .O-2 8.5' SA MPL 
I -  Recovered 2.15/3.5 = 6 I .5%. 

25.0-25.8': CLAYSTONE: same as above. - 25-8-27.15': CLAYSTONE: dusky yellow- 
ish.brown (10 YR 2/2); unweathered; in- 

I C  durated; trace very fine-grained sand; 
trace dark yellowish orange (10 YR 6/61 '- iron staining; slightly damp. 

' 28.5-32.5' SAMPLE, 
,. Recovered 0.7/4.0' = 18%. 

CLAYSTONE: olive black (5  Y 2/1); same 
,- as above; damp. 

- 

32.5-35.0' S A M P L E  
Recovered 5.2/2.5 - 208%. 
SANDSTONE: olive black (5  Y 2/1); very 
f he-grained; well sorted; consolidated; 

(L indurated; possible plant fossils f rom 
33.5-35.0'; some clay and silt; slightly 

* -  damp. 

.. 
3 5 .O- 3 8.5' S A  MP L E, - Recovered 3.2/3.5 = 91%. 
SANDSTONE: olive black (5 Y 2/1); 3.5- - 4.0 0 and finer-grained; fairly well 
sorted; consolidated; trace clay; some silt; 
possible plant fossils and imprints; 
slightly damp. 

L 3 8.5 -4 3 .O' SA M P L E  
Recovered 4.3/4.5' = 96%. 
SANDSTONE: same as above, but less 

'- clay and  fewer possible fossils. 

S a m e l o r  Colloctod or 
O l h o r  T o r t s  P o r t o r n o d  / 
41.55-5 1.20': Packer 
Test Interval # 5.  

53.05-62.70': Packer 
Test Interval # 4. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n -  Rockv Flats Plant : Landfill Area B o r o h o l o / W r l l  N O .  41-87BR (con’t.) 
C o o r d l n a t r r  Ground S u r t a c o  E l o r a t l o n  

T o t a l  0 0 0 t h  W a t o r  L o r 0 1  E n c o u n t o r o d  

S t a t l c  

Orl l l lng C o m p a n y  D r l l l o r  

Oat. Dr l l lod  H o l p o r  

Dr l l l lng Y o t h o d  D r l l l l n g  Fluld 

L o g g o d  B y  C h o c k 0 4  B y  
Ci0ologlst Sit. M a n m a o r  

Commontr  

/ 
Ll thologlc  D o s c r l p t l o n  

/ 
h 

43.0-47.5 S A M P L E  .- Recovered 1.9/4.5’ = 42%. 
43.0-44.1’: SANDSTONE: same as above, .- but  increased clay. 
44.1-44.9’ SANDSTONE: light gray ( N  .- 7/0) to  trace olive black (5 Y 2/1); 3.5-4.0 
phi  to  very fine-grained; f rac ture  with - -  black slightly glossy organics a t  44.5’. 

’ S A M P L E  * -  47.5-50.5 
Recovered 1.9/3.0’ = 63%. 
SANDSTONE: olive black (5 Y 2/1); 3.4- 
4.0 0 and  smaller; few organics; trace 
clay; slightly damp. -- 
50.5-53.0’ SAMPLE, 
Recovered 2.5/2.S = 100%. 
SANDSTONE: olive black ( 5  Y 2/1); some .- clay; some silt; becoming claystone with 
silt and  sand f rom 51.2-52.3’ and  52.4- .- 53.0’; damp. 

- 

3.0-57.0’ SA MPLE, 
Recovered 3.2/4.0’ = 80%. 

trace very f ine-grained sand; dry. 
-- CLAYSTONE: medium da rk  gray ( N  4/0); 

.. 
$7.0-61.0’ SAMPLE, 
Recovered 0.9/4.0’ = 23%. 
RQD = 0/4.0 - 0%. 
CLAYSTONE: da rk  gray (N 3/0); in- 

. 
_ _  durated; trace silt; damp. 

I 

Sarnplos C o l l o e t o d  or / O t h o r  T o r t s  ? o r f o r m o d  

62.70-72.35’: Packer 
Test Interval # 3. 

72.35-82.00’: Packer 
Test In te rva l ’#  2. 



L O G  
O F  

B O R E H O L E .  

L o c a t l o 6  Rockv Flats Plant: Landfill Area B o r o h o l o /  W o l l  No .  41-87BR (Con't .) 
C o o r d l n a t o s  G r o u n d  S u r f a c o  E l o v a t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  
D r l l l l n g  Company  D r l l l o r  

Oat. D r l l l o d  H o l p o r  

O r l l l l n g  M o t h o d  D r l l l l n g  Fluld 

C h o c k 0 4  B y  
8Ito M a n a g o r  

C L A R C  Maragor  
Commontr  

I 

4 1 .O-63.0' S A W L L  .- Recovered 5.0/2.0' = 250%. 
RQD = 4.48/5.0 = 89.6%. -- CLAYSTONE: medium dark gray ( N  4/0) 
to dark gray (N 3/0); trace silt; upper 3' -- mottled; damp. 

. 
.. 
r. 

I. 

.I 

I 

r, 

I 

- 
I 

43.0-67.0' S A M P L E  
Recovered 4.0/4.0 = 100%. 

' RQD = 3.07/4.0 = 76.8%. 
63.0-64.7': CLAYSTONE: dark gray (N 

' 3/0) to dusky yellowish brown (IO YR 
2/2): very fine-grained; trace silt; some 
plant leaf and  stem fossils; damp. 
64.7-67.0': SANDSTONE: medium gray (N 

' 5/0) to medium dark  gray (N 4/0); sand 
, grades from very f ine to 3.5-3.0 phi to 

2.5-2.0 phi prominent a t  66.50 to 67.0'; . subangular to subrounded; fairly well 
sorted; some organics present to 66.50'. . then decreasing; some to no clays; damp 
to slightly moist. 

$7.0-7 1 .O' SAM P L L  
Recovered ,4.0/4.0 = 100%. 
RQD = 3.61/4.0 = 90.25%. 
67.0-68.35': SANDSTONE: medium light 
gray (N 6/0); 2.0-3.0 phi; subrounded to 

' subangular; fairly well sorted; trace clay; . some silt; damp to slightly moist. 
68.35-68.85': SANDSTONE: same as above 
but olive black (5  Y 2/1); 3.5-4.0 phi  some 
clay; some silt; lens of clay and plant or- 

68.85-70.25': SANDSTONE: same as above; 
moist. 

- ganics (fossils) from 68.35-68.45'; damp. 

S a m o l o r  C o l l o c t o d  or 
O t h o r  f o r t s  C o r l o r r r o d  / 

82.0-9 I .65': Packer 
Test Interval # 1. 

- _ .  a 



L O G  
OF 

B O R E H O L E  

Location- &ckv F U  PlaDt: fill Area B o r o h o l o / W o I I  N o .  41-87BR (con't-) 
Co0rdln.t.r 

T o t a l  D o p t h  

Drl l l lng  C o m p a n y  
0.10 D r l l l o d  

G r o u n d  S u r l a c o  E l o v o t I O n  

W ator  ~ o v o l  E n c o u n t o r o d  

s t  a t  I C  

D r l l l o r  

H o l p o r  

Dr l l l lng M o t h o d  D r l l l l n g  F lu id  

Loggod B y  
G o o l o g l r t  

C o m m o n t r  

11 - 

Sampler C o l l o c t o d  or  / O t h o r  t o r t r  P o r l o r m e 4  

70.25-71.0': SANDSTONE: olive black ( 5  Y 
2/1) to medium dark gray ( N  4/0); some 
organics; clay; 3.5-4.0 phi and very fine- 
grained. .- 
7 1.0-73.5' SAMPLFy 

. Recovered 0.0/2.5 - 0%. 

-- 73.5-75.0' SAMPLE 
Recovered 2.3/1.5' = 153%. -. RQD = 1.6/2.3 = 69.56%. 
CLAYSTONE AND SANDSTONE: -- medium dark gray (N 5/0) to dark gray 
( N  3/0); very fine-grained sand; occa- .. sional fossils (plant leaves and stems); 
some silt; damp. 

1- 

7 5.0-79.0' SAMPLE, 
Recovered 3.3/4.0' = 82.5%. 
RQD = 2.4/3.3' = 72.7%. 
CLAYSTONE: medium dark gray (N 5/0) 
to olive black ( 5  Y 2/1); very fine- - grained sand; occasional fossils (plant 
leaves and stems), also a marine fossil a t  
76.0'; damp. 

79.0-82.0 ' SAMPLE 
.- Recovered 3.0/3.0' = 100%. 
RQD = 2.20/3.0 = 73.3%. - -  79.0-79.6,: CLAYSTONE: same as above; 
damp. -- 79.6-82.0': SANDSTONE; medium dark 
gray (N 5/0) to dark gray (N 3/0); trace -- clay; small lenses of claystone; sand 2.5- 
2.0 phi; fairly well sorted; damp. 

-- 
.m 

- 

-- 
1 I - c -. Q 



e 

a 

L O G  
O F  

B O R E H O L E  

D r l l l l n g  C o m p a n y  

0.10 D r i l l . 0  

O r i l l l n g  M o t h 0 0  

L o g g o o  by 
GOOlOgl8t 

W a t o r  L o v o l  E n c o u n t o r 0 0  

s t r t r c  

O r l l l o r  

H o l p o r  

O r l l l l n g  F l u l d  

C h o c k 0 4  D y  
Sl to  M a n a # a r  

C o m m o n t r  

L l t h o l o g l c  O o r c r l p t l o n  

32.0-86.0 ' SAMPLE 
Recovered 4.0/4.0' = 100%. 
RQD = 4.0/4.0' = 100%. 
SANDSTONE: same as above except less 
clay; subangular to subrounded sand; oc- 
casional organics (plant fossils) through- 
out; damp to slightly moist. 

36.0-90.0' SAMPLE 
Recovered 4.0/4.0' - 100%. 
RQD a 4.0/4.0' = 100%. 
SANDSTONE: medium dark gray (N 5/01 
to dark gray (N 3/0); 1.0-2.0 phi (fine to 
very f ine); fairly well sorted, subrounded. 
mostly quartzose, trace feldspathic; occa- 
sional fossils (plant leaves and stems); 
damp to slightly moist. 

90.0-94.0' SAMP1.E 
Recovered 3.56/4.0' = 90%. 
RQD 3.3/3.6 = 91.67%. 
SANDSTONE: same as above; damp to 
slightly moist. 

94.0-98.0' SAMPLE 
Recovered 4.4/4.0 = 110%. 
RQD = 4.24/4.4 = 96.36%. 
94.0-96.5': CLAYSTONE, SANDSTONE 
AND SILTSTONE: same as above but 
very f ine-grained sand; damp. 
96.5-98.0: SANDSTONE: same as above, 
except f ine-grained; damp. 

S a m p l o r  C o l l o c t o d  or  / O t h o r  T o r t 8  C o r l o r n e 4  



L O G  
O F  

B O R E H O L E  

'. a 

Oril l lng C o m p a n y  

D o l o  0r i l l .d  

O r l l l l n g  U o t k o d  

L o g g o d  B y  
C o o l o g l o t  

s t o t r c  

D r l l l o r  

H.1p.r 

O r l l l l n g  F luld 

C h o c k o d  B y  
S I t o  M a n a g o r  

C E A R ?  M a n a g e r  
C o m m o n t r  

S r m p l o o  C o l l o c t o d  or 
O t k o r  t o o t s  ? o r t o r m o d  / L l t h o l o g l c  O o r c r l p t l o n  

98.0- 107 0' SAMPI& 
Recovered 3.0/4.0' = 75%. 
RQD - 2.97/3.0 = 99%. 
98.0- 101.0': SANDSTONE: same as above; 
damp. 

SILTSTONE: medium dark gray ( N  5/0); 
very fine-grained sand; damp. 

101.0-102.0': CLAYSTONE, SANDSTONE, 

102.0- 106.0' SAMPI& 

RQD = 4.0/5.0' = 80%. 
102.0-106.0': CLAYSTONE, SANDSTONE, 
SILTSTONE: medium dark gray ( N  5/0) 
to olive black ( 5  Y 2/1); very fine- 
grained sand. 

Recovered 5.0/4.0' = 125%. 

196.0-1 10.0' S A M P L K  
Recovered 4.4/4.0' = 110%. 
RQD - 1.31/4.4' = 42.05%. 
CLAYSTONE, SANDSTONE, SILT- 
STONE: same as above, damp. 

TOTAL DEPTH: 110.0'. 



',W E L L 
C O M P L E T I O N  
I N F O R M A T I O N  

7- 

0 ~ o c s t ~ o n  Kockv Flats Plant; Landfill Area 
C o o r d i n a t o r  N 40113 . 6 1  E 21725.75 
T o t a l  O o p t h :  W o l l  9 4 . 0 7 '  

B o r o h o l o  m . 0 0 '  
F o r m a t i o n  o f  C o m p l o t l o n  Arapahoe Formation 
C a r l n g  U a t o r i a l  Sch 5 ,  Tvpe 316, T F J  Stainless 

~ c r . o o n  ~ a t o r 1 a . 1  0.010" wire wrap. Type 316, Steel TFJ s u r i a c o  c a r ~ n g  o ~ r m o t o r  
D i t .  I n r t a l l o d  X,,ellst ?.  1987 

I n r t a l l o d  b y  K.D. Holliway S I t o  M a n a g o r  

~~~l~~ ~~~~~t~~ 211 ID 
5" ID 

Stainless SteelApp,orod bI 

G.olOgl8t 

CEARP Mn.9.r  
Beraman on June 9. 1987. Surface casing set to 17.0' bv J.B. C o m r n o n t e  

Ground Surfacc 
4 f f l / / / l  f /  

S u r f a c o  S o a l  
M a t o  ia l :  

Portland .Type I - 
-Surface 

, 
77'31 ? t t A t h  ( f t . )  

+---- 
0 0 n t o n i t  

L o n g t h  ( 1 1 . 1  

Fi l tor  M a t o r l a l :  - 
3 2 - 4 2  Silica Sa 

B a t  k 1111 

D O P t h  ( f t .  

S o r r h o l o  
l i a r n o  t o r :  

h II 

l 

B o r  h 01. 

( I t . )  

0 J 
B a c k l l l l  M 8 t o r l a l :  3/8" V o l c l a v  Bentonite Pellets 
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dLPHCI STORATi 'J iN 

! ,300E-5 i 

1.300E-32 

1,OGOE-33 

1.000E-84 

1.000E-35 

1.000E-Ca 

I .  00iJE-47 

1. jQ(lE-;j 

1 000E-i* i  

1.000E-1i) - 

1.000E-31 

! .00GE-02 

i. 300E-03 

! .OOOE-OJ 

1,000E-05 

1.00GE-$6 

1.900E-0i 

1. GOOE-SB 

! ,300E-43 

1.00GE-IC 

NEAN REAM 
TRAtiSI1I:- PERIIE6- 

SIVITY a!iiYY 

1.776E-3 1.77ti-IO 

2 ,  PSiE-s37 ?.?52E-39 

5.578E-07 5.57EE-09 

D IFFZENCE 
iN RYS 

. 00 

3 . 9 2  

-52.76 

-23.05 

-9.94 

-4.60 

-3.11 

-2.02 

-1.36 

-1.09 

c 



:31.00 
111.00 
141.50 
171.00 
i03.30 
i X . 0 0  
273.30 
353.03 
113.03 
473.00 
593.33 
773.00 
953.33 

1073.00 
1673.30 
2093. L10 
2593.50 

i .:40 
1.230 
I .  230 
1 * 2;o 
! ,230 
! ,230 
1.m 
!.230 
1.230 
I .  230 
i .230 
! ,230 
i ,233 
1 I220 
1.223 
1,210 
1.2!0 

I 



PACKER TEST ANALYSIS 
WELL NO. 41-87BR 

ROCKY FLATS PLANT; LANDFILL AREA JOB NO. 2029-17-02 
DATE TESTED: 7/31/87 BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G.S.): 20.85 - 30.50 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S.): 41.83 1 
Q L 

LN(--) 
2(PI) (L) (HI R 

K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00055026 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 25.67 + 7.43 + .oo * 2.31 = 33.10 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000111 FT/MIN 
K = .00000057 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00188246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 25.67 + 5.70 + 2.60 * 2.31 = 37.38 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000337 FT/MIN 
K = .00000171 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00098467 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
,HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 25.67 + 8.09 + .OO * 2.31 = 33.76 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000195 FT/MIN 
K = .00000099 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 41-87BR 

ROCKY FLATS PLANT; LANDFILL AREA J O B  NO. 2029-17-02 
DATE TESTED: 7/31/87 BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  32 .50  - 42.15  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G.S.):-  41.83 

Q L 
LN(--) 

2 ( P I )  (L )  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00049234 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 37.33 + 10 .19  + . O O  * 2 . 3 1  = 47.51 

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000069 FT/MIN 
K = .00000035 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00015205 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 37.33 + 5.70  + 4.80  * 2 . 3 1  = 5 4 . 1 1  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000019 FT/MIN 
K = .00000010 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00001448 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 37 .33  + 9 . 1 1  + . O O  * 2 . 3 1  = 46.44 

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN 
K = .00000001 CM/SEC 



PACKER TEST AiiALYSIS 
WELL NO. 41-87BR 

ROCKY FLATS PLANT; LANDFILL AREA JOB NO. 2029-17-02 
DATE TESTED: 7/31/87 BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G.S.): 41.55 - 51.20 
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G.S.): 41.83 

2(PI) (L) (HI 

1ST P1/3 TEST 
Q = INJECTION 
L = LENGTH OF 
TEST INTERVAL 

R 

RATE = .00149149 (FEET3/MIN) 
TEST INTERVAL = 9.65 FEET 
IS ABOVE WATER TABLE 

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 
+ GAGE PRESSURE (IN FEET) 
= 46.38 + 9.84 + .OO * 2.31 = 56.22 

R = BOREHOLE RADIUS = e17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000178 FT/MIN 
K = .00000090 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00489440 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

* GAGE PRESSURE (IN FEET) 
= 46.38 + 5.70 + 6.80 * 2.31 = 67.78 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000483 FT/MIN 
K = .00000246 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00283817 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 46.38 + 8.76 + .OO * 2.31 = 55.14 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000345 FT/MIN 
K = .00000175 CM/SEC 



I PACXER TEST ANALYSIS 
WELL NO. 41-87BR 

ROCKY FLATS PLANT; LANDFILL AREA J O B  NO. 2029-17-02 
DATE TESTED: 7/30/87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
TEST INTERVAL (FEET BELOW G . S . ) :  5 3 . 0 5  - 6 2 . 7 0  

DEPTH TO WATER (FEET BELOW G . S . ) :  4 1 . 8 3  

Q L 
LN(--) 

2(PI) (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00030409 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 41.83  + 9 . 5 7  + . O O  * 2 . 3 1  = 5 1 . 4 0  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000040~FT/MIN 
K = .00000020 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00078195 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 4 1 . 8 3  + 5.70  + 9 . 0 7  * 2.31 = 68 .48  

R = BOREHOLE R A D I U S  = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000076 FT/MIN 
K = .00000039 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00014480 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 41.83  + 9 . 3 7  + . O O  * 2.31 = 

R = BOREHOLE RADIUS = . 17  FEET 
5 1 . 2 0  

K = HYDRAULIC CONDUCTIVITY = .00000019 FT/MIN 
K = .00000010 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 41-87BR 

ROCKY FLATS PLANT; LANDFILL AREA J O B  NO. 2029-17-02 
DATE TESTED: 7 /30/87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G.S . ) :  6 2 . 7 0  - 72 .35  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . )  : 4 1 . 8 3  

1ST P1/3 TEST 
Q = INJECTION RATE = .00065162 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 4 1 . 8 3  + 1 1 . 4 7  + . O O  * 2 . 3 1  = 

R = BOREHOLE RADIUS = . 17  FEET 
5 3 . 3 0  

K = HYDRAULIC CONDUCTIVITY = .00000082 FT/MIN 
K = .00000042 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00146253 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 41 .83  + 5 .70  + 1 1 . 8 7  * 2 . 3 1  = 7 4 . 9 5  

R = BOREHOLE RADIUS = . 1 7  FEET 

K ' =  HYDRAULIC CONDUCTIVITY = . 00000131  FT/MIN 
K = .00000066 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00026065 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 4 1 . 8 3  + 1 0 . 2 0  + . O O  * 2 . 3 1  = 52 

R = BOREHOLE RADIUS = . 1 7  FEET 
03 

K = HYDRAULIC CONDUCTIVITY = .00000034 FT/MIN 
K = .00000017 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 41-87BR 

ROCKY FLATS PLANT; LANDFILL AREA JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S.): 72.35 - 82.00 
DATE TESTED: 7/30/87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 41.83 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00141909 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 41.83 + 11.23 + .OO * 2.31 = 53.06 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000179 FT/MIN 
K = .00000091 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00608180 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
=I 41.83 + 5.70 + 14.20 * 2.31= 80.33 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000507 FT/MIN 
K = .00000258 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 41.83 + 8.88 + .OO * 2.31 = 50.71 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
K = .OOOOOOOO CM/SEC 

NOTE: NO WATER GAIN OR LOSS IN INJECTION TUBE; 
Q=O 



PACKER TEST ANALYSIS 
WELL NO. 41-87BR 

ROCKY FLATS PLANT; LANDFILL AREA J O B  NO. 2029-17-02 
DATE TESTED: 7 /30/87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BEMW G . S . )  : 8 2 . 0 0  - 91.65 
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  4 1 . 8 3  

Q L 
LN(--) 

2 ( P I )  ( L )  (HI R 
K = ------------ 

1ST P 1 / 3  TEST 
Q = INJECTION RATE = . 0 0 0 8 6 8 8 3  (FEE.T3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 4 1 . 8 3  + 9 . 6 5  + . O O  * 2 . 3 1  = 5 1 . 4 8  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000113  FT/MIN 
K = . 00000057  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 00011584  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 4 1 . 8 3  + 5 . 7 0  + 1 6 . 5 0  * 2 . 3 1  = 85.65 

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000009  FT/MIN 
K = .00000005 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 41 .83  + 9 . 1 6  + . O O  * 2 . 3 1  = 50 

R = BOREHOLE RADIUS = .17 FEET 
9 9  

X = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
R = .OOOOOOOO CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE; 
Q=O 



PACKER TEST D A T A  SHEET 

Job No.: 2029-17-02 41.83 '  Static Water Level: 

Date of Water Level: 4 / 1 1 / H 8   ti^^: 

Well No.: 41-87BR Page 1 of 3 

Borehole Dbameter: 0- 3 3 3 '  

Rocky Flats Plant; Landfill Area 

C o m m e n t s :  Interval i /7 22.85 - 5 0 ' )  € a i l e d  

Acrylic Tube Diameter: 

I 

1 

I 
32.50 =I= 

91.65 

82.00 

72.35 

62.70 

42.15 

15 
A 

15 

15 

15 

15 

15 
15 
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15 
l'i 
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A 
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1 5  

15 

15 
1 5  

0 
16.5 
n 
n 

14.2 

0 
n 
ll.R7 
n 
n 
9.n7 
n 
n 

0 
4.8 

0 
I I 1 

I 7130187 

7 /30 /87  

7130187 

7130187 

7/?n/R7 
7/11/87 
7/31/87 
2 3 1 1 8 7  

7 1 /a7 

7/31/87 

7 /11 /87  



PACKER TEST D A T A  SHEET 

Job No,: 2029-17-02 Static Water Level: 

Location: K n r k v r :  1 .  . Landfi l l  Date of Waler Level: 

Page 2 or 2 Wel l  No.: 41-87BK(cont1d.) 
C o m m e n t s :  

Borehole Diameter: 

Acrylic Tube Diameter: 

10.1 hI0rv.l 
No. 

8 20.85 30.50 

Avg. H20 
+Avg. H 2 0  Ah f o r t  Lo Ih G.O. 

(mInuI3 R..u. Hoighi Hoight "'lght 

15 0 5.70 1.73 7.43 0.38 

15 I 2.6 I 5.70 I - I 5.70 1 1.30 

15 0 5.70 2.39 8.09 0.68 

7/31/87 I KCL 

7/31/87 1 KCL 

+ 



WELL 
NUMBER DATE - -  

ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATlON ELEVATION UP EASE EELCU TOC 

5882.78 5884.55 1.77 93.79 u.60 
42.40 
39.50 
60.20 
88.80 
55.40 
43.60 

UATER 
SURFACE 
ELEVATION 

5197.95 
5842.15 
5845.05 

5 1 9 5 . 7 s  

5840.95 

5824.35 

5a29.15 



SATURATED THICKNESS IN WELL # 41 -87 
1 1 0  
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INDEX OF DATA 

a 

Boring No.: 42-87 

Completed as well? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

Well Development Summaries - 
Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
X Water Level Data 

X Saturated Thickness Hydrograph 

- 
- 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L C r ,  
G F  

B O R E H O L E  

~ o c r t ~ o n  3ockv F la t s  ? l a n t ;  L a n d f i l l  Area B o r r h o I o  W r l l  N o .  52-87 
c o 0 r d i n r l . r  Y 40355.10 E 2 2 4 3 0 . 9 9  G r o u n d  S u r f a c r  E l o v r t l o n  5854.05 ' 

D r l l l l n g  C o m p a n y  QQYlps Bras. 
O a t .  D r l l l o d  J u n e  10, 1987  
Dr i l l ing  Y o t h o d  Hol low Stem huger 
L o g g o d  01  J.3. Beraman 

a o o l o g l r t  

w i t o r  L O V O I  E n e o u n t o r o d  2.0 '  

D r l l l o r  R .  Sha rp  
~ ~ l ~ ~ ,  T .  Y e r r i t t  

D r l l l l n q  F l u l d  None 

S t 8 t l C  1 (/+/11;Rq) 

Commonto  

I 

S r m p l o r  C o l l o c t o d  or 
/ O t h o r  T o r t s  C o r f o r m e 6  

I I I 

0 

0.0-2.0' SAMPLE.  
Recovered 0.5/2.0' = 25%. 
TOP SOIL: d a r k  yellowish brown (10 Y R  
4/2); c lay rich; abundan t  roots a n d  
grasses; large gray  quar tz i te  cobbles a n d  
pebbles; moist. 

5 V A L L E Y  FI L L A LL U V I  U lcl 

2 , O  - 4.0' S A IMP L E. 
Recovered 0.9/2.0' = 45%. 
CLAY: same a s  above; no vegetation; wet. 

4.0-7.4' SAMPLE.  
Recovered 2.9/3.4 = 85%. 
4.0-6.1': CLAY A N D  GRAVEL:  grayish 
orange  p ink  ( 5  Y R  7/2); abundan t  
quar tz i te ,  g ran i te ,  a n d  schistose gravel. 
pebbles, a n d  cobbles; unsorted; angular ;  

10 

A R A PA HOE FOR M A T  TO N 

6.1-6.9': CLAYSTONE: moderate yellowish 
brown (10 YR 5/3); t race grayish brown 
( 5  YR 3/2)  stains;  t race organics; damp.  

15 
7.4-9.9' SAMPLE, + + +  Recovered 2 .5 /2 .5  = 1OOOh. 
CLAYSTONE: olive gray ( 5  YR 3/2); 
abundan t  modera te  brown ( 5  YR 4/41 
mottles; t race organics; consolidated; 
damp.  

I 
P 

20 - 

HNu background = 

No readings above 
background. 

0.6-0.4. 



L o g g o d  B Y  J.B. Bergman 
o o o l o # l r t  

Commontr  

/ / 
L l t h o l o g l c  D o @ t r l p t l o n  

I 

I I 

i 

I 

9.9-12.4' SAMPLL 
Recovered  2.512.5' = 100%. 
CLAYSTONE: same as above .  . 

-- TOTAL DEPTH: 12.40' 
L 

m 

S r m p l o r  Collocto4 or 
O t h o r  t o r t @  C o r l o r n o d  / 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

0 ~ o c a t i o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area 
C o o r d i n a t o r  N & 1  5 5 . 1 0  E 22430 .99  
T o t a l  0 0 0 t h :  W ~ l l  6 . 6 0 '  

B o r o h o l o  1 2 . 4 0 '  

W a l l  N O .  42-87 
E l o v a t i o n :  G r o u n d  S u r f r c o  5 8 5 4 . 0 5 '  

t o p  of  c a r i n g  5 8 5 5 . 9 3 '  

F o r m a t l o n  o t  C o m ~ l o t l o n  Val l ev  F i l l  A l l u v i u m  
C a r i n g  M o t o r i r l  Sch 5, Tvpe 3 1 6 ,  T F J  S t a i n l e s s  

S t e e l  S c r o o n  Y a t o r l a ~  0.010" wire  w r a p ,  

O a t .  I n m t a l l o d  J u n e  10, 1987  
l n r t a l l o d  B y  J. Bere man S I t o  M a n a g o r  

G o o l o g l r t  

c a S l n O  ~ i ~ ~ ~ t ~ ~  711  ID 
' p e  3 1 6 ,  TFJ S u r t a c o  C a r i n g  D l a m o t o r  5'' ID 

S z i n l e s s  S t e e l A p p , o r o d  l y  

CEARP Mw\rg+r 
C o m m o n t r  

E o n  t o n i t  

L o n g t h  (11.1 
~ ~~ 

F i l t o r  Y a t o r l a l :  - 
32-42 S i l i c a  Sa 

F l l t o r  P a c k  
L o n s t h  (11.1 

B a c  k f  Ill 

I 

S u r f r c o  C a r l n g  
D e p t h  (11.8 

-t- 
I o r e  h o i o  
l i a r n e t o r :  

7 . 5 "  



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER WATER 
WELL SURFACE CASING S T I C K  OF S I  DEPTH SURFACE - NUMBER DATE ELEVATION ELEVATION UP BASE B E L W  TOC ELEVATION 

4287 08/ 10/87 

1 1 /Ob/ 87 
12/08/87 
01 /06/  88 
02/04/08 
03/14/88 
04/11/88 

.09/2a/87 
5854.05 5855.93 1.88 6.36 -1.00 

-1.00 
3.50 
4.40 
3.20 
3.30 
3.30 
3.50 

DRY 
DRY 
5852.43 
5851.53 
5852.73 
5852.63 
5852.63 
5852.43 
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INDEX OF DATA 

Boring No.: 58-87 

Completed as well? vQs 

Data in File 

- X Log of Borehole 

x Well Construction Summaries 

- x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
X Water Level Data 

X Saturated Thickness Hydrograph 

- 
- 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L C G  
O F  

B O A E i l O L E  

- B o r r h o l r  W 0 1 1  N o .  ~ o c a t l o n  3ockv Fla t s  ?lant; Landfill .\rea 
~ o o r a i n r t o c  39257.05  E 1 9 4 3 1 . 7 5  G r o u n d  ~ u r f r c o  ~ ~ r v r t l o n  5 9 9 5 . 1 0 '  
T o t a l  D o p t k  32.0'  ato or L O V O I  E n c o u n t o r o d  None 

D r l l l i n g  C o m p a n y  Bovles  Bros. D ~ I I I O ~  T. High 
O r 1 0  O r l l l o d  ~ 0 1 p o r  B. Keenev 
Drilling Y o t h o d  Hollow S t e m  Auger  D r l l l l n g  f l u i d  

L o O Q o d  BY R. Treat C h e e k a d  B Y  

S t a t i c  7.20 '  ( 4 / 1 1 / 8 8 )  

G o o l o g l r t  8110 Y a n r a o r  

C l A l l P  Urnomor 
Commontm 

S r m o l o r  C o l l o c t o d  or  
L i t k o l o g l e  D o ~ c r l p t l o n  h o r  t o r t r  C o r f o r m o d  

ti N u back grou n dSO.0. 
O V A  background = 0 10- 2.0' SAMPLE. 

Recovered 1.2/2.0' = 60%. 

ROCKY FLATS ALLUVIUM 

0.25-1.20': GRAVEL A N D  CLAYEY 
SAND: moderate brown ( 5  Y R  4/4) to 
l ight brown (5  YR 5 / 6 )  and moderate 
reddish brown (10 R 4/6); moderately 
cemented; gravel,  4.50 mm and  as small  3s 
0.55 mm; subrounded and  rounded and  
subangular ;  noted cobbles; sand  ranges 
(3.0-2.5 0) up  to (0.5-0.0 0); well sorted; 

Recovered 0.3/2.0' = 15%. 
SAND A N D  GRAVEL: l ight brown ( 5  YR 
6/4) and light brown (5 YR 5 / 6 )  to mod- 
e ra te  brown ( 5  YR 4/4);  rounded, sub- 
rounded,  and  subangular ;  well sorted,  0.50 
m m  to 5.0 mm with scattered cobbles; 
moderately cemented to weakly cemented; 

17.0-19.5': Readings  
011 core: HNu: 112; 

4.0-7.0' SAMPLE, 
Recovered 0.4/3.0 = 13Oh. 
S A N D  A N D  GRAVEL: pale yellowish 
brown (10 YR 6/2)  to l ight brown ( 5  Y R  
6/4); several  cobbles; soils appearing as 
above; light moist. 



L O G  
O F  

B O R E H O L E  

L o c a t r a n  Rockv Flats Plant; Landfill Area B o r o h o l o /  w oil N O .  58-87 (con't . I  
C o o r d l n a t o r  Ground S u r f a c o  E l o v a t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

D r l l l l n g  C o m p a n y  

O a t .  D r l l l o d  

Dr l l l lng  Y o t k o d  

L o g g o d  B y  
Q o o l o g l r t  

Static 
or1110r 
Holpor  

D r i l l i n g  FIuld 

C h o c k o d  By 
S I t o  M a r r e o r  

C t A R C  Yrnaeor  
Commontr  

L l t h o l o g l e  0 o r c r l p t l o n  

20 . ,' : '  
- 

. .  
7.0-9.5' SAMPLE, 
Kecovered 0 2 1 2 . 5  = 8%. 
GRAVEL: one subangular ,  quartzi te  
gravel. 

YR 5/6): poorly sorted sand: f ine-grained 
(2 .5 -2 .0  0) with small gravel and  scat- 
tered, large (5.25 mm) cobbles: weakly to 
moderately cemented; moist. 

1 7.0- 19 .5 ' S AMP LE, 
Recovered 1.4l2.5 = 56%. 
CLAYEY SAND: varying brown as stated 
above: slightly clayey; weakly cemented: 
poorly sorted; fine- to medium-grained 
sands and gravel (.ranging from 0.75 to 2 5  
rnrn): subrounded;  rounded with few 
su bangular. 

9. s - 1 2 .o ' s A MP LE, 
Recovered 0.012.5 = 0%. 
Cuttings indicate sand and  gravel as 
noted .in previous runs. 

12.0-14.5' S A M P E  
Recovered 0.212.5 - 8%. 
CLAYEY SAND ' A N D  GRAVEL: light 
brown ( 5  YR 614) to  ( 5  YR 516); fine- 
grained sand (2.5-2.0 0) weakly cemented: 
poorly sorted; subangular  a n d  subrounded 
gravel; moist. 

14 5-17.0' SAMP L K  
Recovered 0.412.5' = 16%. 
CLAYEY SAND AND GRAVEL: moder- 
a te  brown ( 5  YR 6 / 4 )  to  light brown ( 5  

Srmmloa C o I I o c t o d  or 
T o r t r  C o r f o r n o d  

27.5-29.5': Readings 
on core: H N u :  5.5: 
OVA: 0.0. 

29.5- 32.0': Rea d i  iigs 
i n  augers: HNu: 105; 
OVA: 50. 



L O G  
OF 

8 O A E H O L E  

L o c a t t o n  Rockv F la t s  P l a n t :  Landfill Area B o r o h o l o /  W 0 1 1  N o .  58-87 (con't.) 
C o o r d l n o l o o  G r o u n d  S u r f o c o  C I o v o t l o n  

T o t o 1  D o p t h  W a t o r  L o v o l  C n c o u n l o r o d  

S t 8 t l C  

D r l l l l n q  C o m p a n y  D r t l l o r  

Dr l l l lng Y o t h o d  D r i l l l n e  C l u l d  

O a t 0  Drlllod n o l p o r  

Loggod B Y  

C o m n o n t s  

19,5-2'3.13'  SA^ lP& 
Recovered 1.512.5' = 60%. 
19.5-20.5': SAND A N D  GRAVEL:  light 
brown ( 5  YR 516) to moderate yellowish 
brown (10 YR 5 / 4 ) ;  poorly sor ted sand  
(2.0-2.5 0) to (0 .5 -0 .0  0 )  with gravel 
ranging 0.75 mm to 2.75 mm: subrounded;  
rounded;  weakly cemented: moist. . 20.5-21.0': SANDY CLAY: light brown ( 5  
YR 614);  few scattered gravel; f ine-  a n d  

_. medium-grained sands; low plastic; moist. 

.- 
-- 

A R A P A H O E  FO RMAT ION 

22.0-24.5' S A M P L C  -. Recovered 0.012.5 = 0%. 
Cutt ings indicate  weathered sandy clay- .- stone with gray a n d  brown f ine-grained 
sand.  

..I 

24.5-27.0' SAMPLE, 
Recovered 0.012.5 = 0%. 

-- 27.0-27.5' SAMPLE, 
Center  bit d r i l l  . .- 
27.5 - 29.5' SA MP LE. 
Recovered 2.012.0 = 100%. .- SANDY CLAYSTONE: dark  yellowish or-  
ange (10 YR 6 / 6 )  to moderate yellowish -- brown (10 YR 5 / 4 )  and light gray ( N  
7/0) :  f ine-grained sand (3.0-2.5 8);  low to -- medium plastic: massive; severely oxide 
( F e )  stained: moist. 

t 



L O G  
O F  

B O R E H O L E  

L o c r t b n  Rockv F l a t s  T l a n t :  L a n d f i l l  Area l o r o h o l o /  W 0 1 1  No .  33-87 (con ' t . ) 
C 0 0  r 0 In r l o  s G r o u n d  S u r f r c o  E l o r r l l o n  

T o t a l  O o p t h  W r l o r  L o r 0 1  E n c o u n t o r o o  

Or l l l lng C o m p a n y  D r I I I o r  

o r t o  O r l l l . 0  ~ 0 1 p . r  

Orl l l lng M o t h 0 0  Or1111ng F lu ld  

S t r t I C  

L o g g o d  a y  
O o o l o g l r t  

C o m m e n t r  

Llthologlc D o r c r l e t l o n  

I 

' S A M P L E  - m  29.5-32.0 
Recovered 2.512.5 = 100%. 
CLAYEY SANDSTONE: light gray ( N  
7/01 to medium light gray (N 6/0); 
slightly to moderately ox ide  ( F e )  stained; 
massive: low plastic; weakly to moder- 
ately cemented; f ine-grained sand (2.5-2.0 

* -  

- m  

.. 0); moist. 

. TOTAL DEPTH: 32.0'. 

t - 1 I I 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

Well N o .  - ~ o c a t ~ o n  Rocky F l a t s  P l a n t ;  L a n d f i l l  Xrsa 

. l o '  Coordinator N 79357.05 5 E l o v a t i o n :  Ground S u r f a c o  5995 

T o t a l  D o p t h :  W o l l  7 3 . 5 '  f o p  o f  C a s i n g  5996 .75 '  

E L9G71.7 

8 o r o h o 1 0  32 .0 '  

F o r m a t i o n  o f  C o r n p l o t i o n  Rockv F1a-U vium 
C a a i n g  ~ a t o r i r l  Sch 5 ,  Tvpe 316,  T F J  S t a i n l e s s  

S t e e l  
t c r o o n  M o t o r ~ a ~  0.010" wire  wrap.  ty 

0 1 1 0  I n 8 t a l l O d  

I n r t a l l o d  B Y  R .  Treat Sit. M a n a g o r  

D l a m o t o r  7 1 1  ID 
. pe  316,  TFJ Surface C a s i n g  01amot.r  5" ID 

S t a i n l e s s  S t e e l  A p p r o "  od  ~ 

aOOlO#i8 t  

CEAAP M.n.0.r 
C o m m o n t a  

Ground S u r f a c l  

S U r f r C O  S O 8 1  
Mat .  la l :  

P o r t l a n d  Type I 

S u r f r c o  

F l l to r  M a t o r l a l :  - 
32-42 S i l i c a  Sa 

f l l t o r  Pack f l l t o r  Pack 
19 .75  L o n g t h  (ft.1 P 

1 
f i i t o r i a ~ :  318" Volc lav  B e n t o n i t e  P e l l e t s  

3 o r e h o l o  
D i a m o  I o r :  

7.5" 

ring 

3.50' 



WELC’DEVELOPMENT SUMMARY SHEET 

12/3 /07  

DATE 1 TIME 1 METHOD 1 VOLUME I APPEARANCE I 
Clecr; small Water level  10.15’ before pumping 

Pump i ng _--____ amount of sand Water level  10.4’ a f t e r  pumping --- 

COMMENTS 

I I 
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ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING S T I C K  OF S I  DEPTH SURFACE 
NUHEER DATE ELEVATION ELEVATION Up - BASE E E L W  TOC ELEVATION - 
5887 01/05/88 5945.10 5996.75 1.65 22.26 13.00 5983.7s 

03/ 16/88 9.50 5987.25 
06/11/88 9.20 5987.55 

02/04/88 10.90 5985. as 

!. . 
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INDEX OF D A T A  

Boring No.: 59-37 

Completed as well? Yes 

Data in File 

. X Log of Borehole 

- X Well Construction Summaries 

X Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Data 

' X Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L O G  
O F  

B O R E H O L E  

L o c a t l o ~ i  Rockv Fla ts P l a n t :  L a n d f i l l  Area B o r o h o l o /  W 0 1 1  No.  59-87 
C o o r d i n a t o r  3 9 2 5 7 . 0 6  E 19431 .75  G r o u n d  s u r t a c o   ovation 5 9 9 2 . 9 0 '  

Drlll lng Company  Bovles Bros.  
Oat0  Dr i l lod Xovenber 20, 1987  
Drl l l lng Y o t h o d  Hollow S t e m  Auaer 
L O Q Q O ~  B Y  J. Bacchus 

O 0 o l o g l r t  

C o m m o n t r  

L l t h o l o g l c  0 o r t r l e t l o n  

0 - 

5 - 

10 - 

15 - 

ROCKY FLATS ALLUVIUM 

9-2.0' S A M P L L  
Recovered 1.4/2.0' - 70%. 
CLAY: dark yellowish brown (10 YR 
4/2), large angular quartzite clasts, 
coarse-grained sand; pockets of caliche; 
moist. 

2.0-4.0' S A M P L E  
Recovered 1.1/2.0' = 55%. 
CLAY: same as above except wood in the 
shoe. 

4.0-5.0' SAMP LE. 
Recovered 0.4/1.0 = 40%. 
WOOD: dusky brown (5 YR 2/2); frayed. 

5.0-8.0' sAMPr.L  
Recovered 0.0/3.0' = 0%. 

' - M?LE 
Recovered 1.3/2.5 = 52%. 
8.0-8.3': WOOD: same as above. 
8.3-9.3': CLAY: dusky yellowish brown (10 
YR 4/2), caliche, wood; sand, moist. 

10 1-13.0' SAMPLF, 
Recovered 1.3/2.5 = 52%. 
10.5-11.3': CLAY: same as above except 
the sample contains small cobbles, moist. 
11.3-11.8': CLAY: l igh t  olive gray (5 Y 
5/2), mottled with dark yellowish orange 
(IO YR 6/6) large subrounded pebbles, 
moist. 

Total depth measured 12.8'. Adjust depth. 

Samploa  C o l l o e t o d  or 
O t h o r  T o r t 8  P o r t o r m o d  / 

~~~ - 

HNu background = 
2.0-3.0. 
O V A  background = 
1.8. 

Q.0-7 0': Readings on 
core: HNu: 1.6; OVA: 
40.0; Ludlum: 0. 

LO-4.0': Readings on 
core: HNu: 1.5; OVA: 
20.0; Ludlum: 0. 

4.0-5.0': Readings on 
core: HNu: 1.3; OVA: 
0; Ludlum: 0. 

&O- 10.5': Readings on 
core: OVA: 29.0; 
Ludlum: 0. 

8.0-9.3': Readings in 
augers: OVA: off 
scale. 

10.5- 1 1.8': Readings 
on core: OVA: 1.2; 
Lud1um:O. 

10.5- I 1.8': Readings 
in augers: OVA off 
scale. 

12.8- 14.9': Readings 
on core: OVA: 40; 
Ludlum: 0. 

P8QO 01 L 



I 
L O G  
O F  

B O R E H O L E  

L o c a t l o a  -t: T.and f i l J  Area B o t r h o l o /  W 0 1 1  No. - 7 (con't.) 
C o o r d l n a t o r  Ground S u r f a c o  E l o v a t i o n  

t o t a l  0 o p t h  W a t r r  L o v o l  E n c o u n t o r o d  

S t a t i c  

Dr l l l lng C o m p a n y  D r l l l o r  

D a t o  D r l l l o d  H o l p o r  

Dr i l l lng U o t h o d  Or l l l lng  Fluld 

Commonta  

I 

I 2.8- 1 5.3' SAMPLE - Recovered 2.1/2.5' = 8496. 
12.8-13.0': SAND: light olive gray ( 5  Y - 5/2), large rounded pebbles, moist. 
13.0-14.9': SAND: light brown (5  YR 5 / 6 ) ;  - coarse-grained; mottled with pale yellow- 
ish orange (10 YR 8/6) immature sand, - high amount of k-feldspar and large an- 
gular quartz, small angular cobbles of 
quartzite, some clay; moist. 

15.3- 17.8' SAMPLE 
.- Recovered 1.8/2.5 = 72%. 

SAND: same as above. 

P - -  Recovered 1.8/2.5' = 72%. 
SAND; same as above. .. 

ARAP AHOE FOR MATION 

20.5-2 7.0' S AMPL 
Recovered 3 3 / 2 3  = 140%. 
CLAYSTONE: light olive gray ( 5  Y 5/2) 
mottled with dark yellowish orange (IO 
YR 6/6) ;  sandy; blocky structure. 

-I 

25.5' SAMPLE 
Recqvcred 2.8/2.5' = 112%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 26.0'. 

S a m o l o r  C o l l o c t o d  or / O t h o r  t o r t .  P o r t o r m o d  

J 5.3- 17.8': Readings 
on core: OVA: 13; 
Ludlum: 2. 

17.8-20.5': Readings 
on core: OVA: 1.8; 
Ludlum: 5 .  

20523.0': Readings 
on core: OVA: 6.8; 
Ludlum: 0. 

21 0-25.5': Readings 
on core: OVA: 3.8; 
Ludlum: 0. 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t i o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area 
c o o r e t n a ~ o r  N 79736 .25  E 19463 .99  
l o t 8 1  O o p t h :  W e l l  2 1 - 2 0 '  

~ o r o h o ~ o  2 6 . 0 '  

W O l l  NO. 59-87 
E l o v a l l o n :  G r o u n d  S u r l a c o  5 9 9 2 . 9 0 '  

T o p '  o f  C a s i n g  5994 .67 '  

CEAAP Man- 
C o m m o n t r  

G r o u n d  S u r l r c c  
I f  I / / I  f I + 
S u r f o c o  S o r i  
M a t o  i r l :  

P o r t l a n d  Type I 

' S U f f a C O  

2 . 0  E b t h  ( 1 1 . )  

1 
B n t  o n i t o  

F i l to r  Y l t O f i J l :  - 
32-42 S i l i c a  Sa 

S u r l r c o  C a s i n g  

~ o r o h o l o  
l i a r n o  t o r :  

7.5"  

I o r  oh010 



WELL DEVELOPMENT SUMMARY SHEET 

OAT€ TIME 

I 2 / 5 / 8 7  --- 

METHOO VOLUME APPEARANCE COMMENTS 

Small amount o f  Water l e v e l  decreased 7 .7 '  a f t e r  
Pump i ng -------- sand I O  minutes of  pumping 

I 



r -  

ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUUD TOP OF DEPTH UATER UATER 
SURFACE CASING S T I C K  OF S I  DEPTH SURFACE WELL 

NUMBER DATE ELEVATION ELEVATION UP BASE BELW TOC ELEVATlOU 

5987 01/05/68 5992.90 5994.67 1.77 20.75 17.10 

- 
5977.57 

0 2 / 0 4 / 8 8  18.50 5976.17 
0 3 / 1 6 / 8 8  17.00 5977.67 
0 4 / 1 1 / 8 8  16.90 5977.77 
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INDEX OF DATA 

7 Boring No.: - 

Completed as well? Yes 

Data in File 

- X Log of Borehole 

- x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data - 
x Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDLX B 



1 
- ,  

L o c a t t o n  Rockv Flats Plant: Landfill Area B O ~ O ~ O I O  W O I I  N O .  60-87 
~ o o r ~ i n r i ~ a  N 39951.63 E 19938.52 G r o u n d  S u r f a c o  E l o v a t l o n  5984.03 '  
T o t a l  O o p t h  1 3  - 0  ' W o t o r  L o v o l  E n c o u n t o r r d  19.3' 

S t a t i c  8.30 ' (41111888) 
D r l l l l n g  C o m p a n y  391. -1 p q  Rros. D r I I I o r  J. Hivh - 

O a t .  D r I I I o d  H o l p o r  B . ~ e e n e v  

O r l l l l n g  M o t h o d  H o b  S t p m  A I I O P T  Or1111ng Fluid Jone 
Log9.d BY R .  Treat C h o c k o d  By 

G o o l o g l r t  S l t o  Managor 

C t A R ?  Waaeaor 
C o m m o n t r  

I 

- 0  

ROCKY FLATS A L L U V I U M  

0.0-2.5' S A M P L L  
Recovered 1.211.S' = 48%. 
G R A V E L  A N D  SANDY CLAY: dusky 
brown ( 5  YR 2/2)  to  d a r k  yellowish 
brown (10 YR 4 / 2 )  a n d  moderate  brown 
( 5  Y R  3/4); gravel ranging 0.25 m m  up to 
cobble size. angular ,  subangular .  a n d  sub-  
rounded;  weakly cemented; moist. 

2.5-4.Q: Center  bit  dri l l .  

4.0-7.0' SAMPLE, 
Recovered 0.413.0' = 13%. 
SAND A N D  GRAVEL: light brown ( 5  YR 
5 / 6 ) ;  slightly silty; gravel to 4.75 mm, 
subrounded.  subangular ,  much of 
quar tz i te  composition; sand  ranging (3.0- 
2.5 0) to scat tered (2.0-1.5 0) weakly 
cemented, moist. 

7.0-9.5' SAMPLE, 
Recovered 0.012.5' = 100970. 
Cutt ings indicate  same materials as  above. 

9.5-10.5' SAMPLE. 
Recovered 0,611.0' = 60%. 
SAND AND GRAVEL:  light brown ( 5  YR 
6 / J )  to moderate brown ( 5  Y R  4 / 4 )  with 
angular  and  subangular  gravel;  r a n g e  0.25 
mm to 2.75 mm w i t h  well sorted sand 
(2.5-2.0 0) to (0.5-1.0 0); slightly clayey: 
weakly cemented: moist. 

. .  

P 

I INu background = 
0.3. 
O V A  background = 
0.0. 
Ludlum background 
= 0.0. 

u: Readings in  
augers: OVA: 3.5; 
HNu: 210. 

1 r q . L  o f  4 



L O G  
O F  

B O R E H O L E  

- 
35 

ats Plant; Landfill ;\rea E o r o h o l o ~  W o I I  N o .  60-87 (cont'd.) L o c a t i o n  Rockv F1 
C o o r d i n  a 1 0 s  

T o t a l  0 0 0 t h  

G r o u n d  S u r f r c o  E l o v r t l o n  

W r t o r  L r v o l  E n c o u n t o r o d  

S t r t l c  

D r l l l l n g  C o m p a n y  D r l l l o r  

H0lp.r  D r t o  D r l l l o d  

O r l l l l n g  F l u l d  D r l l l l n g  M o t h o d  

C h o c k 0 4  B y  Loggod B y  

a o o l o g l r t  a l t o  Manamor 

CEAZI? U a r a @ o r  
C ommontr  

- coarser-grained.; low plastic; moderately 
cemented; moist. .- 18.6-19.5': SAND: light brown ( 5  YR 5/61 
f ine  to coarse-grained; slightly clayey: 

small  size scat tered gravels: weakly ce- 

. 

. .. rangiug ( 2 . 5 - 2 . 0  0 to 0.5-1.0 0) w i t h  some 

= -  mented; very moist to wet a t  19.3'. 

. 
- 

-- - .. 19.5.22.0' S A ~ . I P L F  
Recovered 0.712.5' = 34%. 

0.5 0) and  f iner-grained:  weakly to non- 
- - - -SAND:  light brown ( 5  Y R  6 / 6 )  w i t h  (1.0- 

-- cemented; poorly sorted; wet. - 

10.5-1,. ? 0' S A M P L E  
Recovered 0.711.5' = 47%. 
SAND A N D  GRAVEL: same as  above. 

12.0-14 5' SAMPLE, 
Recovered 1.212.5 =I 48%. 
SAND A N D  GRAVEL: moderate  brown 
( 5  YR 414) to pale yellowish brown (10 
YR 6 / 2 )  and  light brown ( 5  YR 6/4) ;  well 
sorted sand: poorly sorted gravel with 
0.25 rnm to 3.25 mm; slightly clayey; 
weakly cemented; very moist at  12.5' to 
light moist. 

30 

14.5- 17.0' SAMPLE, 
Recovered 0.412.5' = 16%. 
SAND A N D  GRAVEL:  same as 

17.0-19.5 ' S A M P L E  
Recovered 2.512.5' = 100%. 

yellowish brown (10 YR 514  
gray ( N  7/01; sand  range (3.0-2 

17.0-18.6': CLAYEY SAND: 

above. 

moderate 
) to light 
.5 0) some 

40 I 
- I I 

S r m p l o r  C0ll.ct.d or 
O t h o r  t o r t r  P o r t o r m o d  / 

x: Readings in  
augers: HNu = 3.2; 
OVA = 9.5. 

~ a g o  2 O f  



L 5 C  
O F  

B O R E H O L E  

L o c a l l o n  3ockv F l a t s  ? l a n t ;  Landfill Area 
c o o r d 1 n 8- I 

t o t a l  O o p t k  

e o r r h o i r  w e i t  N O .  60-87 (cont’d.) 
G r o u n d  S u r f r c r  E i r ~ r t l o n  

W a t o r  L o v o l  E n c o u n t o r 0 0  

s t r t r c  
D r l l l o r  

n o l o o r  
D r l l l l m )  F l u i d  

C h o c k 0 4  BI 
8 l tr  M a a r m o r  

Cornmrntr 

22.0-24.5’ SAMPLL 
Recovered 2.5/2.5’ = 100%. 
22.0-24.3’: SAND : light brown ( 5  YR 6 / 6 )  
sand  (2.0-1.5 0) with occasional scat tered 
gravel,  subangular ,  subrounded,  non to 
weakly cemented, wet. .. 24.3-24.5’: CLAYEY SAND: moderate 
brown ( 5  -YR 4 / J )  w i t h  (3.0-2.5 0) to .- scat tered (2.41-1.5 0) moderately cemented: 
poorly sorted; very moist. 

24.5-27.0’ SAMPLE 
Recovered 0.4/2.5’ = 16%. 
CLAY: dark  yellowish orange (10 YR 
6 /6 )  pale yellowish brown (10 YK 6 / 2 )  
with blotches of dusky brown ( 5  YR 2/21 -- to medium gray ( N  6/0) and  l igh t  gray (N 

* -  7/0); sandy;  low to medium plastic: sand  
(2.5-2.0 0) small quartzi te  gravel to 0.75 
mm: moderately cemented: moist. 

.. 27.0-29.0’ SAMPLE, 
Recovered 1.1/2.0’ = 55%. .. 27.0-27.2’: CLAY: pale yellowish brown 
(10 YR 6 / 2 )  to da rk  yellowish brown (10 
YR 4/21: slightly sandy; f ine-grained 
sand: sand (2.5-2.0 0) moderately ( F e )  ox- .. ide  stained: medium plastic: moderately 
cemented: moist. 

S a m p l o a  Cel lreto4  o f  / Othor t r r t r  ? o r l o r n o 4  



I - 

L C G  
O F  

B O R E H O L E  

c a c r i t o r  Rockv F l a t s  P l a n r ;  Landf 111 Area 
c o o r 1 n-a I a 

t O t & l  b r o t h  

O r l l l l n g  C o m p a n y  

o a t .  Df1ll.d 

O r t l l l n g  M o t h o d  

L o g g o d  B y  
Q o o l o q l r t  

s o r a h o i r  W O I I  N O  60-87 (cont'd.) 
G r o u n d  Surface E l r v a t l o n  
W a t r r  L e v o 1  E n c o u n t r r r d  

$ \ 8 t l C  

D r l l l o r  

n o l p o r  

D r l l l l n g  f l u l d  

C k r c k o d  B y  
# I t a  Manamor 

C t A R P  U a r m @ o r  

L l t k o l o g l c  0 o a c  r I o  t l o n  Y 
A R A P A H O E  FORMATION 

27.2-28.1': CLAYSTONE: light brown ( 5  
Y R  5 / 6 )  to predominantly light ol ive gray 
( 5  Y 6/1): moderately ox ide  ( F e )  stained: 
blocky and layered: massive: medium to 
highly plastic: f ine-grained: sl ightly 
sandy; weathered: moist. 

29.0-31 . 0 ' S AMP L E, 
Recovered 0.012.0' = 0%. 

31.0-32.0 SAMPLE. 
Recovered l .S l l . 0 '  = 150%. 
CLAYSTONE: dark gray ( N  2/0)  with 
lignite seams: massive: moderately ce-  
mented; blocky: highly plastic: weathered; 
moist. 

S r m o l o r  C o l l o c t o d  or / O t h e r  T o r t 8  P o r t o r m o d  

T O T A L  DEPTH: 32.0'. 



' & E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

- ~ o c a t ~ o n  Rock\* F l a t s  P l a n t ;  L a n d f i l l  Area Well N o .  

C o o r a ~ n ~ t o r  E l .vat lOn:  G r o u n d  S u r f a c e  5 9 8 4 . 0 3 l  
T o t a l  D o p t h :  W o l l  2 7 . 7 '  5985.96 ' 

39951.63 E 19938.52 

T o p  o f  C a r i n g  
b o r o h o l o  3 2 . 0 '  

F o r m a t i o n  o f  C o r n p l o t i o n  Rockv F l a t s  Al luvium 
C a r i n g  M a t o r i a l  S c h  5 .  T v p e  316, TFJ S t a i n l e s s  

S t e e l  
S c r r o n  M a t o r i a  D.010" w i r e  wrap. ry  pe  316 ,  TFJ S u r f r c o  C a r i n g  D l a r n o t o r  

D r t o  I n r t r l l o d  November 2 0 .  1987 

i n r t a ~ ~ o d  b y  R *  Treat S I t o  M a n a g o r  

cr r in9  ~ l ~ ~ ~ t ~ ~  711 ID 
5" ID 

Steel*pprg*od b y  

G o o l o g l r t  

CEARP M.nagu 
C o m m o n t r  

G r o u n d  S u r r r c  

7 
S u r r r c o  S o 8 1  
M a t .  i I .  

P o r t  l a n d  fGpe  : 

B o n t o n i t o  

F l ? : : : t h  (11. 

F i l t o r  Yator lal :  - 
32-42 S i l i c a  S: 

n 

3 o r e h o i o  
D i a m o t o r :  

7 I t  

0; o f  S s r i o n  D o p t  

27.70 

23.97 
( I t . )  

W o l l  t o t a l  
o ~ p t h  ( r t . )  

B o r o h  
T o t a l  

01. 
0 0 ~ 1 1  



- - _  
Wdl No.: ?',-- 

WELL DEVELOPMENT SUMMARY SHEET 

APPEARANCE COMMENTS 

I I I I I 



4 
I 

iROjiiT !iZ, : 0-31 !3-3? iiiEliT: Roctneli !n te tnat iona i  

i T E  LOCATION: iiocky F l a t s  ?!ant 3ATE OF X U 6  TEST: 1-26-66 

FIELD 1NVEST;GAiJii: K. M c N e i i i  

YELL NO.: C0-87 

0 -  



l 

a 

ALFHA STORAT IVI TY 

1.000E-01 

1.000E-02 

i .  030E-03 

:.300E-04 

1 300E-015 

1.000E-06 

1.000E-37 

! .000E-?9 

!. 3 9 0 ~ - 3 9  

1 .$OCE-i!:' 

I.FO0141 b 7 . 5 2  

!. oai  476 33.23 

, hi4447 25.06 

.i96462 16.36 

.3!56E3 :!.x 
.:51035 3.18 

DIFFE?WCE 
IN RHS 

. 00 

2?. 24 

13.23 

6.70 

7.11 

3.07 

2.29 

.4b 

-.41 

- * 7 4  



7iYE tfEAG 
lsec ! (FEET! 

i7.00 
18.00 
19.50 
20.00 
25.00 
3.00 
35.00 
40.00 
45.53 
50.03 
d.30 
60. 00 
t5.00 
70. GO 
76.00 

90.00 
100.50 
110.00 
!?O.CO 
13O.X 
14?,00 
!5r).OL1 
ii?. 23 

rr 

eo. 00 

.". .., 
:EL.:V 

* 953 
.340 
,920 
,910 
650 
,790 
8 740 
,680 
I643 
. bGO 
.503 
,520 
* 483 
* 45; 
a 410 
,390 - 
,340 
,200 
,240 
I210 
,160 
a 1 5 3  

:!; 

,:a3 

.-. 
a ! J u  

* .. 



, i'OOi-3b 1.1?00€-36 5.099:-04 2,157E-35 3. P?OE-34 

; , 5 3 0 i - + j ;  1 .  003E-58 b .  608E-04 4.092E-G5 5.128E-Oi 

lIOG3i-C4 1.000E-iri i.40oE-34 1.56bi-irS 5.813E-04 

1. oooi- 10 1.000E-10 9.193:-04 5.073E-65 6.563i-34 

3. BblE-94 ,564071 

9.9iOE-01 ,561669 

! .10aE-03 ,548361 

i 1 . 2 3  

i .  5 !  

-2.81 

-3.46 

-1.36 

.I2 

e 9 4  

.87' ' 
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ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMEER DATE ELEVATION ELEVATIOW UP EASE BELOU TOC ELEVATION - 
6087 01/05/88 5986.03 5985.96 1.93 27.47 12.10 5973.86 

02/04/88 12.20 5973.76 
. 03/14/88 11.40 5974.56 
04/11/88 10.30 5975.66 
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I I I I I I 1 I 1 I 1 
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0 0 0 0 0 ? W n t m N 
0 0 0 0 
F 0 cn a 
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INDEX OF DATA 

Boring No.: 61-87 

Completed as well? Yes 

Data in File 

X Log of Borehole 

- X Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data - 
- x Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L O G  
O F  

B O R E H O L E  

L o c a t l o r ,  Tockv F l a t s  Plant; L a n d f i l l  Area 8 o r o h a l o  W o l l  N o .  61-87 
C o o r d l n r l o r  N 1988 1.26 E 19974.80 G r o u n d  ~ u r t a c o   ovation 5984.00 '  
T o t a l  0 0 p t k  34.1 '  W a t o r  L o v . 1  E n c o u n t o r o d  1 9 . 3 ' :  21.3 '  

O r l l l l n g  C o m p a n y  Bovles  Bras. Or111.r S. Bradfield 
O a t .  O r l l l o d  Yovember 34, 1987 
O r l l l l n g  M o t h o d  J~QJ&w S t p u y D p r  

S t a t l c  10.95 ' (4111188)  

H o l p o r  P. ?? esa 

D r l l l l n g  Clu ld  None 

L l t h o l o g l e  D o r c r l p t l o n  

ARTIFICIU FIJJ,/DISTURBEP 

Recovered 1.512.0' = 75%. 
0.0-1.1': CLAY: dusky yellowish brown 
(10 YR 2 / 2 ) ;  large angular  clasts of  
quartzi te ;  sand; roots: no HCl reaction; 

1.1-1.5': CLAY: same as  above except 
da rk  reddish brown (10 YR 314); dry.  

- 5  

2.0 - 4.0' SA MP L & 
Recovered 1.812.0' = 90%. 
2.0-2.7': CLAY: same as  above. 
2.7-3.8': GRAVEL: pale reddish brown 
(10 R 5/4); clasts a r e  supported by f ine-  

- 10 

Recovered 1.912.0' = 95%. 
GRAVEL:  same as above. 

ROCKY FLATS ALLUVIUM 

4.0-8.0' SAMPLE, 
Recovered 1.812.0' = 90%. - 15 SAND: light brown ( 5  YR 5 / 6 ) ;  f ine-  
grained: large angular  pebbles: coarse 
sand: silt: clay; no HCI reaction; sl ightly 

8 .O- 10 .O ' S AMP LE. 

20 - 
0 

Srmmior C o l l o c t o 4  or 
0 t h . r  t o r t 8  ?orformod / 

H N ii Rack groii n d=0.4 
0 V A Ua c k gr ou ndi0 .2  

0.0-12:  Readings on 
core: HNu = 0.4: 
OVA = 0.2;  Ludlum = 
0 .  

2.0-3.8': Readings on 
core: HNu = 0.6; 
OVA = 0.4; Ludlum = 
1. 

4.0-5.9': Readings on 
core: HNu = 0.6; 
OVA = 3.0; Ludlum = 
1. 

u: Readings in  
breathing zone: Hnu  
= 0.6; O V A  = 0.6. 

60': Readings in 
augers: HNu = 4.0; 
OVA = 30.0. 

5.0-7.8': Readings on 
core: HNu = 0.6: 
OVA = 0.8; Ludlum = 
I. 

8.0-9.3':  Readings on 
core: HNu = 0.6: 
OVA = 0.5; Ludlum = 
1. 



~ o c r t ~ o n  Rockv Flats Plant; Landfill Area B o r o h o ~ o /  W O I I  N O .  61-87 (cont'd.) 
C o o r d i n r l o a  G r o u n d  S u r f r c o  E l o r r t l o n  

T o t a l  O o p t h  W r t o r  L o v o l  E n c o u n t o r o d  

S t r t l c  

Dr l l l lng C o m p o n y  O r l l l o r  

H o l p o r  O r t o  D r l l l o d  

O r l l l l n g  Y o t h o d  Dr l l l lng  C lu ld  

C h o c k o d  B y  L0gg.d B y  
O o o l o g l r t  a l t o  Y e n a ~ o r  

Maragor  
C ommontr  

- 
35 

/ I / 

18.0-20.0' SAMPLE, 

18.0-19.3': S A N D  A N D  SILT: same as 

19.3-19.8': SAND: moderate brown ( 5  Y R  

.. Recovered 1.812.0' = 00%. - -  
- - above. 

.- 

S r m o l r r  C o l l o c t o d  or 
O t h o r  t o r t 8  C o r f o r n o d  / 

.. 

40 - 

A 

"414) :  grains  a re  well rounded; some clay: 
some angular  pebbles; we!. - -- 

- -. 

10.0- 10.8': Readings  
on core: HNu = 0.6: 
OVA = 0.2; Ludlum = 
0. 

12.0- 14.0': Readings  
on core: HNu = 0.4; 
OVA = 0.6; Ludlum = 
2. 

14.0- 15.3': R e ad  i 11 ps 
on core: HNu = 0.8; 
O V A  = 1.0: Ludlum = 
1. 

16.0-18 .O': Readings 
on core: I iNu = 0.4; 
OVA = 0.6: Ludlum = 
0. 

8.0- 19.8': Re a d i  n gs 
on core: HNu = 0.4; 
OVA = 0.6; Ludlum = 
0. 

20.0 - ? 1.8.: R e a d i n g s 
on core: HNu = 0.4; 
OVA = 1.2; Ludlum = 
0. 

22.0-22.6': Readings  
on core: H N u  = 0.4: 
OVA = 0.8; Ludlum = 
1. 

a 9 0  2 o f  4 
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-. 

- m  

~ o ~ a t i o n  Roskv F l a t s  ? ;an t ;  t a n c f i l !  i r 5 a  B o r o h o r r  W O I I  N O .  61-87 (cont'd.) 
C o o r d ~ n a  I a G r o u n d  S u r f a c r  E i r ~ a t i o n  
T o t a l  D o p t h  W a t r r  L a v o l  E n c o u n t o r 0 0  

-- 22.0-24.0' SAMPLE. 
Recovered 0.612.0' = 30%. 
GRAVEL:  same as above. 

2 4.0 - 26.0' SA MP LE. 
No recovery. 

26.0-28.0' SAMPLE. 
No recovery. 

A R A P A H O E  FORMATION 
m 

28.0- 29.0' SAMPLE. 
.m N o  recovery. Dril led w i t h  center b i t .  

-- 29.0-31.0' SXhIP LE. 
Itecovered 2.0;2.0' = IOn?. 

l i sh t  olive g r a y  ( 5  1. 5 2 ) :  
stained w i t h  d a r k  yellowish orauge  (10  
YR 6 / 6 ) ;  dense; moist. 

* -  CLA)'ST.ONE: 

D r l l l i n g  C o m p a n y  

O r t o  D r l l l o ~  

O r l l l l n g  M o t h 0 0  

C o m m o n t r  

/ 
L l t h o l o g l c  D o r c r l p t l o n  

t t 
P L L  

Recovered 1.812.0' = 90%. 
20.0-21.3': CLAY: light olive gray ( 5  Y 
5 1 2 ) ;  mottled with da rk  yellowish orauge 
(LO YR 616) :  clay: moist .  
21.3-21.8': GRAVEL: da rk  yellowish or-  
ange (10 YR 616) ;  small  angular  cobbles; 
coarse sand;  clay; wet. 

S r m p l o r  C o l l o c t o d  or  
O t h o r  t r r t r  P o r f o r n o d  / 

7 . . . -  31.0': Readings 
on core: H N u  = 36: 
O V A  = 0.8; Ludlum = 
0. 

31.1-33.1': Readings 
on core: HNu = 
120.0: OVA = 0.4: 
Ludlum = 0. 

33.1 -34.1': Readings 
on core: HNu = 40: 
O V A  = 0.4: Ludlum = 
0. 



T o t a l  O o p t h  

I t 

B o r r h o l o  W r I I  M o .  61-87 (cont'd.) 
G r o u n d  S u r f r c r  E ~ r ~ r t l o n  

W i t o r  L o r 0 1  E n c o u n t o r 0 0  

S t r t I C  
O r l l l o r  

W r l p o r  

D r l l l l n e  F l u l d  

-- 

C o m m o n t r  

. 

L 

c 

c 

c 

. 
.. 

. 

/ 
L l t h o l o g l c  b o r c r l o t l o o  

t 

-. 

.. 

.. 
a m  

t 

D 

L 

D 

- -  
a- 

a- 
f 

Total depth measured 31.1'. Adjust depth. 

3 1.1 - 3 3.1 ' S AMP LE, 
Recovered 2.012.0' = 100%. 
CLAYSTONE: same as above. 

33.1 - 3 4. I' S AMP LE, 
Recovered 1.011.0' = 100%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 34.1' i 

S r m p I o r  C o l l o c t o 4  or 
O l k o r  T o r t 8  ? o r f o r n o a  / 

P a g o  4 O f  4 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

F o r m a t i o n  o f  C o m p i o t l o n  Rocky F l a t s  Al luvium 
C a r i n g  M a t o r i a l  Sch 5 .  T v p e  316,  TFJ S t a i n l e s s  

S t e e l  
10" wire wrap. T~ -pe 316,  TFJ S u r t a c o  C a r i n g  ~ ~ a m o t o r  S c r o o n  Y a t o r l r l  0.0 

Oat. I n r t r l l o d  =Pr 7 5 .  1987 S t a i n l e s s  S tee1 A p r o  

I n r t a l l o d  B Y  J. Bacchus 

o l a m o t o r  211 ID 
5" ID 

S I t o  Y a n a g o r  
a 

G o o l o g i r t  

CEAAP M- 
C o m m o n t r  

Ground S u r t a c  

Irrrll'Il 
S u r t r c .  S o a l  
M a t o  1 1 1 :  

P o r t l a n d  Type I 
CPmPnt 

B o n  t o n i t  r s  
F i l t r r  Matorial :  - 
32-42 S i l i c a  Sz 

B a c  k f l l l  

T o p  o t  C a r l n g  t 
r i n g  

3 . 5 0 '  

I 
S u r t a c o  
O o p t h  ( 1 1  

-1- 
I 3 0 r o h o I o  

3 i a m o t o r :  



. 
b 

VOLUME APPEARANCE COMMENTS DATE TIME METHOO 

Water level  11.4' before pumping 

Hole depth 27.1' 
11/7/87 4 O C O  Pumping - - - - - - - - - - Sandy Water level 9.8' a f t e r  pumping 

WELL DEVELOPMENT SUMMARY SHEET 



PROGW S i i i G T ,  VERSION 4,OtT. 1985 

?ii5 :FOGM CALCULATES 1Ull TRAf f iF IS j IV IT iE j  F9OR 5Li16-TEST I A T A  BASE; ON TMO ANALY~!tAL MPROACHES: 
(1 )  HETHOO OF COOPER, BREDE!IOECT ANO PAPANPULOS, 1967 !ARTICLE I N  VOL.;,NO.l OF YRR ENTITLED 

'RESPONSE OF 1) FINITE JIAMETER YELL TO AN INSTAYTAiYEOUS ZMRCE OF YITER'I 
I?) RETHOD OF BOWER 4ND RICE, 1976 iARTICLE I N  VOL. 12, N O . 3  OF YRR ENTITLED 
'I SLu6 TEST FOR DETERMlWING HYDRAULIC CONDUCTiVITY OF 'JNCOYINED AQUIFERS 
UITH COllPCETELY OR P M T i l Y L Y  PENETRATING YELLS') 

PFIOJECT W.: 6-0118-87 CLIEWT: Rockrcll intrrnationri 

ITE LOCRTIOI: Rocky F l a t 5  Plant DATE OF BU6 TEST: 1-27-88 

FIELD IMESTIGATWI: K. kllri11 

YELL NO.: 61-87 

IWUT DATA ARE: 

I N K R  CRsIN6 DIAflETER = 2.04 IVEHES L M T H  OF SCREEN OR INTAKE ?%TIM * 24.74 FEET 
iNNGi 3 E E l  OR GPEN-tlOLE JIAIIETER = 
DIAEETER OF DRILLED HOLE = ?.50 INCHES TiiICKNESS I F  SATURATED APUIFER ZONE = 15,78 FEET 
iSTlMiE3 'OkOSiT'? OF dRAVEL PACK : .25 FALLISG-SEA0 INDEX = 3 ('1' IF FALLiN6,'O' !F RISIP) 

2.30 INCHES DEPTH FROH S T A T i i  LEVEL TO BOTTUfl OF SCREEN 15.78 FEET 

NUMIER JF iiEAD-iiNE G I T A  POINTS = 20 

T iRE 
lsec 1 



-- 

ALPHA 

l:OOOE-3l 

I. 000E-02 

1.0ME-03 

1.000E-04 

I .  ONE-45 

- 1.OOOE-06 

1.000E-G7 

CURUTED VALUE OF HO = .71 FEET 

MOTE: TRAMSMISSiViTY UNITS ARE IN FT#tZ/sec 

STtRATIVITY 

1. WOE-0 1 

l.OOOE-02 

1.OM-05 

1.oOoE-04 

1.oooE-05 

I. oOOE-96 

1. NO€-07 

l.OC)OE-08 

I .  WOE-ilF 

: .500E- 13 

HEAN 
TRwlSR I S - 

SIVITY 

7.933E-05 

l.zBzf-04 

1.773E-04 

2.24s-04 

2. b7A-04 

3.070E-04 

3.504E-04 

3.97x-04 

4,4&4€-.:4 

4.94bE-54 

rnM 
PERHU- 
BILITY 

5.027E-06 

8.122f-06 

1.125E-05 

1.42s-05 

1,6?4E-*IS 

1.94bi-05 

2.22%-05 

2.S18E-05 

2. t??E-+% 

5,134E-35 

MINI IIUH 
TRANS I 

3.107E-05 

I. 12E-0S 

1.144€-04 

1.56%-04 

1 0978E-04 

2.387E-04 

2.793-04 

3.19?E-04 

3.531:-34 

:.9aa:-34 

AND PERKEhRILITY UNITS ME IN F T l s e c  

MAX i R1RI 
TRANS. 

1.507E-34 

1.9lbE-04 

2.32of-04 

2.70BE-04 

5 ,  ME-04 

3.504E-04 

3. %&E-54 

4.391E-94 

4 ,  aab:-i14 

5.37iE-94 

I 

R A T I O  OF ADO1 MEAN 
'1' I n M  TO SOUARE OF 

TBAR TIHE 
MVIATIOIIS 

I. 508078 82.70 

.939101 47.14 

,6637s 51.35 

,509031 20.44 

,442568 17.14 

.363523 16.29 

,334883 13.67 

.io1369 9.90 

,290243 8. 58 

.28132! 7.06 

2.62 

3.72 

1.57 

1.32 



i l l 6 2  XI6 S!ANiEil 1 2 . 3 0  IKHj LEM6TH df %SKEW OR IRTAKE ? # T I 3  a 15.56 FEZ I 

I P W  jtzm JK mn-itou DIMETER = 2.00 IWCHG 
31AE:'til OF MILLED HOLE * 7.50 IMWS TW1CI)IESS ff S A T W I A T E O  AQUIFER I O l l E  1 15.78 FEET I 

DEPTH Film STATIC LEKL TO eonon  E SDEEY 1 1 5 . ~ 8  FEIT 

Eji iMiEJ PQROSITY OF SRIIVEL PKK . Z S  F A L L I I ~ ~ I E R D  I W E I  = 0 ('1' i i  FALLIE,'O' IF RISIW I 

NUMBER OF HEAD-TiME D A i A  POINTS : 20 
l 

TIM HWD 
I S K  1 (FEET) 

50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
95.04 

100.00 
110.00 
120.00 
140.00 
160. GO 
180.00 
200.00 
220.00 
241.00 
271.M 

.440 
,400 
,380 
.so 
,320 
.so0 
.BO 
,268 
,240 
I 230 
,220 
I 1 9 0  
.170 
,140 
.110 
* 390 
,070 
IO60 
a 050 
.040 

HO HAS CGRPUTED iRCit! i:!iOM VOLURE OF %Li!6 



I . ~13SE -1; I .  m - i i  6 .  ~ 0 x - 2 4  s . 7 3 7 ~ - 3 5  4 . 4 9 ~ 4  7 .  a;i~-.34 ,529714 24.32 8 18 

:. ~mE-39 1.060E-06 7 . 0 2 3 € 9 )  4.451E-05 5 . S l M 4 4  8.862E-04 .505748 24.05 a 2 7  

I .  WOE-09 7. b97E-04 4,878E-05 b.1W-04 9.88oE-04 ,486102 22.98 1.04 

i - I O  1 .  WOE-10 8.435E-04 5. ME-05 6.806E-34 1 .OB9E-33 , 4 8 4 9 2  21.24 1.73 

e 

e 



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER WATER 
SURFACE UELL SURFACE CASIMG S T I C K  OF SI DEPTH 

NUMBER DATE ELEVATION ELEVATION Up BASE BELCU TOC ELEVATION 

6187 0 1 / 0 6 / 8 8  5984.00 5985.75 1.75 28.24 13.00 5972.75 
02/04 /88  12.30 5973.45 
03/21 /88 11.80 5973.95 
04/11/88 12.70 5973.05 

i 



a 

I 

... 

l! 



INDEX OF D A T A  

Boring No.: 63-87 

Completed as well? yes 

Data in File 

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries - 
- X Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

- X Water Level Data 

X Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L O G  
O F  

B O R E H O L E  

~ o c a t i o ~  Rockv F la t s  Plant; Landfill Area l o r o h o l o  W O I I  N O .  62-87 
C o o r d i n r t o r  N 39821.22 E 19999.70 G r o u n d  ~ u r t a c o  ~ ~ o v a t ~ o n  5984.16' 
t o t a l  D ~ p t h  30.0' W a t o r  L o v o l  E n c o u n t o r o d  16.5' 

s t a t i c  11.50' (4/11/88) 
D r l l l l n g  C o m p a n y  Bovles Bras. 0r111.r  T. High 
D a t o  O r i l t o e  Yovembet 2 5 ,  1987 n O i p o r  B .  Keenev 

Orl l l lng Y o t h o d  S t P m r  D r i l l i n *  t l u l d  Jone 
L O Q Q O d  l y  R.T. Treat Choeboc)  Dy 

G o o l o g i r t  a l t o  M a n a s o r  

$ a m p l o r  C o l l o e t o d  or 
O t k o r  t o r t r  C o r l o r m o d  / 

I / / 

ARTIFICIAL F&L/ D I S T U R B W  

9.0-2.0' SAM PLE. 
Recovered 1.312.0' = 65%. 
CLAY: l ight  brown (5'  YR 5 / 6 )  to 
moderate brown ( 5  YR 4 / 4 )  with grayish 
brown (5  YR 3/2)  blotches; f ine-grained 
sand  (3.0-2.5 0); small  size gravel 
subrounded a n d  rounded; some minor 

- 5  f ragments  of claystone: low plastic: 
weakly cemented; moist. 

2.0-4.0' SAMPLE. 
Recovered 0.312.0' = 15%. 
CLAY A N D  GRA.VEL: slightly sandy; 
moderate brown ( 5  YR 3/41 to varying 
light brown ( 5  YR 5 / 6 )  to grayish brown 
( 5  YR 3/2);  sand ranging f r o m  3.0-3.5 0 - 10 to 1.0-0.5 0: rounded a n d  subrouaded  
gravel;  subangular  gravel of quar tz i te  
composition: scat tered cobbles; weakly 
cemented; poorly sorted; low plastic: 

ROCKY F L A T S  A L L U V I U M  

4.0-7.0' SAMPLE. - 15 Recovered 0.013.0' = 0%. 
SAND A N D  GRAVEL: varying brown: 
slightly clayey: f ine-  to medium-grained 
sand: some scattered cobbles; poorly 
sorted: weakly cemented; moist. 
Description based on cutt ings.  

7.0-8.0' SAMPLE. 
Center  bit  used. 

P 20 - 

H N II Ba c k p r ou n d-0.3 
OVA B a c k g r o u n d 4 . 0  
Ludlum background 
= 0.0 

u: Readings in 
augers: HNu = 75: 
OVA = 185. 

' 

9.5- 10.5': Readings 
on core: HNu = 4.5; 
OVA = 12.5: Ludlum 
= 0. 

j0.5-11,9': Readings 
on core: HNu = 0: 
O V A  = 8.5: Ludlum = 
0. 

u: Readings iu 
augers: HNu = 0; 
OVA = 1,000+. 

' 8 9 0  o f  5 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  Xockv F l a t s  Plant: L a n d f i l l  .\rea 8 o r o h o l o .  W O I I  NO. 62-87 (cont'd.) 
G r o u n d  S u r f a c o  E l o v r t l o n  C o o r d i n r l o r  

T o t a l  O o p l k  W a l o r  L o v o l  E n c o u n i o r r d  

Or l l l lng C o m p a n y  

O a t 0  O r l l l o d  

O r l l l l n g  Y o t h o d  

S t a t l c  

O r l l l o r  

H o l p o r  

D r l l l l n g  f lu ld 

e 

0 

L o g g o d  B y  
0 0 0  lo glr t  

C h o c k 0 4  B Y  
Slto YIn.#.r 

/ I I / 
Sampler Collected or 

O t h o r  t o r t r  Corfornod / 
B.0-9.5' SAMPLE. 
Recovered 0.0/1.5' = 0%. 

9.5 - 10.5' SA h4P LE. 
Recovered 1.311.0' = 130%. 
SAND A N D  GRAVEL:  light brown ( 5  
YR 6/4 and  5 YR 5/61; quartzose gravel  
(0.2 mm to 2.75 mm); few cobbles: sl ightly 
calcareous sand  (3.0-2.5 0 to 1.0-0.5 0): - 2 5  weakly cemented: moist. 

10.5 - 12.0' SAMP L e .  
Recovered 1.4/1.5' = 93%. 
SAND A N D  GRAVEL:  slightly clayey: 
otherwise as  s ta ted in  previous run. 

12.0-14.5' SAhIPLE;. 
Recovered 2.212.5' = 88%. 
12.0-12.4': CLAYEY SAND: li-ght gray (N 
7/0)  to varying light brown ( 5  YR 6/4);  
f ine-grained sand  (3.0-2.5 0); moderately 
c e me n t e d: moist . 
12.4- 14.2': SAND A N D  GRAVEL: 
moderate  brown ( 5  YR 4 / 4 )  to varying 
l ighter brown ( 5  YR 5 / 6  a n d  5 YR 614) :  
sand  ranging from 2.0-1.5 0 to 0.0-0.5 0: 
gravel  ranging 0.25 m m  to 2.50 mm: 
gravel  subrounded.  subangular .  with f e w  
angular :  weakly cemented; well sorted; 

- 30 

- 
35 

t t t  

u: Readings i n  
augers: HNu = 0: 
O V A  = 75. 



i 

.. 

W r t r r  L r v r l  f n c o u n t r r r a  t o l a l  O r p t h  

+ 
17.0-19.5' SAMPLE. 
R e c o v e r e d  2.512.5' = 100%. 
SAND: l igh t  b r o w n  ( 5  Y R  516) to pa le  - -  yel lowish  b r o w n  (10 Y R  6 / 2 )  w i t h  l i gh t  
g r a y  ( N  7/0);  f i n e - g r a i n e d  s a n d  (3.0-2.5 -. 0); n o n  to w e a k l y  cemen ted :  poor ly  s o r t e d  
sand:  r o u n d e d :  s l i gh t ly  c l a y e y  to ve ry  

- D  c l a y e y  s t r e a k e d :  we t  to v e r y  moist .  

19.5-22.0' SAMPLE. 
R e c o v e r e d  2.512.5' = 100%. 

' D  19.5-21.0': CLAY: l igh t  g r a y  ( N  7/01 
.D w i t h  some  p a l e  ye l lowish  b r o w n s  (LO Y R  

6/2) :  highlV p las t ic ,  m o d e r a t e l y  cemen ted :  -. sligli t ly s a n d y  (3.0-2.5 0); mois t .  
21.0-22.0.: SAND: m o d e r a t e  b r o w n  ( 5  YR .. 4/6) :  s c a t t e r e d  e rave l :  f i u e -  to m e d i u m -  
g r a i n e d  s a n d  r a n g i n g  f r o m  2 . 5 - 2 . 0  8 to 

4~ 2.0-1.5 0: w e a k l y  c e m e n t e d ;  v e r y  i E O i s t .  

T 
14 5-17.0' SAM P LE. 

SAND: m o d e r a t e  b r o w n  ( 5  Y R  4/4) to 
some  l igh t  b r o w n  ( 5  Y R  516); s l igh t ly  
c layey:  s a n d  r a n g i u g  f r o m  3.0-2.5 0 lo 

' s c a t t e r e d  1.5-1.0 0: s o m e  s c a t t e r e d  grave l :  
, weak ly  to n o n - c e m e n t e d ;  v e r y  mois t  to 

' R e c o v e r e d  2.112.5' = 84%. 

wet  a t  16.5-16.7', t h e n  mois t  be low.  

S r m p l o r  C o l t r e t o 4  or 
O l h r r  t r r t r  C r r f o r n r ~  / 

~ a g r  3 o f  .5, 



C o m m o n t r  

/ 
L l t h o l o g l t  D o r c r l ~ t l o n  

I I 

I I 

T 

?? 0.24 'j' SAb[PLE;. 
* =  Recovered 2.512.5' = 100%. 

22.0-22.5': S A N D  A N D  GRAVEL:  l ight -- brown ( 5  YR 516); fine-,  medium-. a n d  
coarse-grained sand ranging f roni 2.0-1.5 -- 0 to 0.5-1.0 0; small gravel (0.25 mm a n d  
to cobble size);  weakly to non-cemented; 
well sorted sand  nnd gravel; wet. 
22.5-24.5': S A N D Y  CLAY: light brown 
( 5  Y R  5 / 6 )  a n d  light brownish gray ( 5  
YR 611): f ine-grained sand  (3.0-2.5 0); 
nioderately cemented; low to  medium 

- -  

.. plastic: moist. 

. '14.5-26.5' SAMPLE. 
Recovered 2.012.0' = 100%. .. 24.5-26.3': S A N D Y  CLAY: varying 
brown with gray;  f ine-grained sand  (3.5- 

* =  3.0 0); moderately cemented; medium 
plastic: moist. 

ARAPAHOE FORMATION 

26.3-26.5': CLAYSTONE: varying da rk  
yellowis11 brow11 (10 YR 4/?) to l ight  
brown ( 5  YR 5 / 6 ) ;  medium plastic; 
moderately cemented; weathered; moist. 

- m  

. 
56.5-27 5' SAMPLE. .. Recovered 1.5/1.0' = 150%. 
CLAYSTONE: varying brown and  gray 

--s t reaks;  moderately oxide stained: 
moderately cemented: blocky; weathered; -- moist. 

t 



CF 
B O R E R O L E  

2 7 . 5 - 2 a s  SAM PI&. 
Recovered 1.0/1.0' = 100%. 
CLAYSTONE: pale yellowish brown (10 
YR 612) to pale brown ( 5  Y R  5/21 a n d  
medium light gray ( N  610) :  slightly sandy: 
fine-grained: moderntelv cemented: h i g h l y  
plastic: blocky: weathered: moist. 

2 8.5 - 3 0.0' SA hf P LE. 
Recovered 1.5i1.5' = 100%. 
CLA YSTONE: grav and  
iriodcratclv to s l i e h t l y  o s i d e  
iiiassive: medium plastic: 
weathered: moist. 

T O T A L  DEPTH: 30.0' 

brow n : 
j t n i ned: 
I ? l O C  k v :  

S r m f i l o r  C o l l o c t o d  or 
O t h o r  t o r t @  C o r f o r m o 4  / 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

- ~ o c a t i o n  Kockv F l a t s  P l a n t ;  Landfill Area 

~ o o r d i n a t o s  N '39871.77 E ! 9999 . . iO  C I * v a t i o n :  G r o u n d  S u r f a c e  5984.16 '  
T o t a l  D o p t h :  W o l l  36-80' T o p  o f  C a s i n g  5986.36 ' 

Well No. 

B o r o h o l o  30.0 '  

CEAAP Mwug.r 
C o r n m o n t s  

G r o u n d  Surfacc 

--I-- S u r f a c .  S o a l  ~~ 

M a t o  la ) :  
P o r t l a n d  T y p e  I I -  

1-18 n t o n i  t 

d ] : : : b t h  ( f t . )  

F i l t r r  Y a t o r l a l :  - 
3 2 - 4 2  S i l i c a  Sa 

F l l t o r  P a c k  

i 

T o p  o f  C a s i n g  * 
I n  D o p t l  

s i n g  

3.50 '  

1 W o l l  t o t a l  

B or. h o l o  
T o t a l  Depth 
((1.1 

J 
8 a c k r l l l  ~ a t o r i a i :  3/8" Volclav Bentoni te  Pel le ts  



W.11 No.: 62-2 '  

WELL DEVELOPMENT SUMMARY SHEET 

I 

DATE TIME METHOD VOLUME APPEARANCE COMMENTS 

Water level  1 3 . 7 '  before pumping 
Water level  9.3 '  a f t e r  pumping- 

Hole depth: 18.1' 
11 /7 /87  I100 ?urnping -- - - - - - Sandy and clayey 

~ 

L . 



PROGRAH SLUGT, VERSION 4,OCT. 1985 

THI;  wxia~~ CALDJLIITES MEAM TRANSNISSIVITI~S FROH SLUGTEST DATA BASED ON iuo w w r r A L  APRDIICHES: 
( 1 )  HETHOD OF COOPER, BREKHOEFT AND PWADOPblOS, 1967 (ARTICLE I N  VOL.3,IO.l  OF YRR ENTITLED 

'RESPONSE OF A FINITE DIAllETER VEU TO AN iNSTAWTANEOUS CHARSE OF YATER' )  
12) HETHDD OF BOUYER AW RICE, 1976 lARTlCLE IN M L .  12, 110.3 OF URR ENTITLED 

' A  %US TEST FOR DETERIIININS HYDRAULIC CONDUCTIVITY OF UNCONFIWED AOUIFERS 
UITH COlIPtETELY OR PRATIALLY PuIETRRTIffi ELLS') 

ITE LoIATIo#: Rocky flats f lat  .ME OF SLUG TEST: 1-27-88 

YELL M.: 62-67 

INPUT DATA ME: 

IMW CASIS DIIIIETER * 2.00 INCHES WTH OF SCREEN OR INTIIKE P%lIM) = Z3.06 FEET 
IwiER XEEX OR OPEIISIOLE DIMETER = 
DIAmTEi( OF DRILLED HOLE = 7.50 INCHES THICKNESS OF SATLR(ATED AOUIFiii iONE : 13,90 FEET 
EJTIMUITW PGROSiTY OF GRAVEL PACK : .25 FALLING-HEAO INDEX = 0 ('1' i F  FALLiN6,'g'  IF R I S I N 6 )  

2.00 INCliE3 DEPTH FRol STATIC LEVEL TO BOTTOH OF SCREEN a 15.90 FEET 

NUMU GF HEAD-TIRE DATA ?OINTS = 26 

TIM HEAD 
lsec i iFEET) 

53.33 
55. <4 
00.3u 
iza.;3 
: _' , 30 
::.3G 
a0.x 
F0.03 
190.00 
i 10.30 
1 2 0 . 3 0  
133.9G 
140.3Q 
150.00 
!50.00 
180.03 
30.00 
22o.r)o 
245.33 
:03.00 
:a3. c3 
113.00 
543.20 

-. 
-- 



.993 1 
1.0107 

WPHh 

I. 300E-01 

1.300E-02 

1.000E-33 

1.303E-34 

METHOD OF C O O P E R ,  BREDEHOEFT AND PRPRDOPVLDS 

CWIPUTED RESULTS: 

WUTU) VALUE OF HO = 1.01 E E T  

MOTE: T M I I S H I S S I V I T Y  UNITS ARE IN Fl++Urcc 

S m R A l I V I T Y  

1.oooE-0 1 

1. oooE-02 

1. WOE-33 

1.000E-04 

1.000€-*15 

1. NOE-CO 

1. MOE-37 

!. j25E-33 

i .300E-<19 

8 .,.,,. 8 .  

. a v . , -  . J  . , >..-. 

BRW 
TRRIsn IS- 

SlvIn 

3.873E-05 

6.590E-05 

9.372E-05 

1.209E-34 

1.462E-04 

1. X7E-34 

1.946E-34 

?. iO:E-~:IJ 

- -. !ie"E-;,r 

. . . -:b4 . - - . C  

_ . I . . _  . 

MIlllllUll 
TRwlS. 

9.457E-06 

2.718E-05 

4. &E-05 

6.93BE-35 

8. P97E-05 

1.102E-d4 

1.532E-:l4 

1.199E-44 

1. aFbi-34 

!J:!;-;4 

MIIM 
TRANS. 

8.4SK-05 

1. ME-01 

1.318E-04 

1 52OE-04 

1.744E-34 

2.31 ZE-94 

?.224E-?4 

?.533E-C4 

2. i74E-?4 

. ' *~J~~: -<U I \ . a -  

RATIO OF ROOT MM 
'1' RRWGE TU SOUARE OF 

TIL 
MVIATIDIIS 

157.30 

89.60 

58.72 

40.25 

29.37 

26.55 

22.75 

23. ;a 

17.9t 

I C  .I 
I ?  

. _ I .  - 

10.88 

2.87 

3.75 

2.66 

2.12 

...e . ) I  



wai no.: 62-87 

INPUT DATA ARE: 

INNER C A S X  DIAKETER = 2.00 IMMS LEEM OF SCREEN OR INTAKE PORTION 1 G . 5 0  FEET 
INNER S X E N  OR OPEW-WOLE DIRIIOER = 
DiAflEiEit OF DRILLED HOLE 7.50 INUlES THICKNESS OF SATURhTED NUIFER ZONE = 13.90 FEET 
EjTiRllTEir iWSITY OF HAVa PKK = 

2.00 INCHES DEPTH FRM S T A T I C  LEVEL TO BDlTOll OF SCXEN = 13.90 FEET 

FAUlW6-HEAD I M E I  a 0 ('1' I F  FKLIN6,'O' I F  RISIIIG) .25 
NUMUEII OF MAD-TIHE DATA POIwlS * 26 

TIE 
I S K  1 

50.00 
fs. 00 
bo. 00 
65.00 
70.00 
7s. 00 
80.00 
90.00 
loo. a0 
110.06 
120.00 
130.00 
140.00 
150.00 
163.00 
180.00 
206.30 
20.30 
?45.'6 
26;. 30 
253.30 

:4:.:1:, 

4 G 5 . 3  
463.29 

- 4 .  .. *:i .vu 

--f 

2 :  2 .  

HEAD 
WETI 

,800 
.m 
,700 
,670 
,640 
,610 
I570 
,520 
,480 
,450 . 420 
.390 
,360 
,340 
-300 
a 2 0 0  
.2;3 
,200 
,193 
,160 
* 1 4  
. i i O  . lOG 
,063 

.no 

.m 

HO HAS CGHPUTEB %OR KWOYN v2LUHE SF SLUG 

VOLilHE Ji fLU6 EHTEiiED = ,03250 i U B I C  FEE! 

r 



I 

' .*. ,?'OOE -.:ti 

I .  OOCE-C2 

. OM€-03 

'!WE-04 

.000E-05 

1.000E-Ob 

lI0O0E-37 

I. 000E-08 

1.000E-39 

1. OWE- 10 

I .  300€-~1 

1.oOoE-32 

1.0oOE-Qs 

1.000E-G4 

1.000E-3S 

I. 0001-06 

1 a 060€-07 

1 * 000€-08 

1 IOOOE-OP 

1.000€-10 

6 .  aex-35 

1.104E-24 

I .S11E+4 

1.902E-04 

2.269E-44 

2. b4M-04 

3.019E-34 

3.4ObE-04 

3.79SE-04 

4.1VE-04 

4.3SOi -16 

7.941E-06 

1. M7E-05 

1.368E-55 

1 , b X - O S  

1. 9OOE-05 

2.172E-05 

2. WE-05 

2.730E-05 

3.OlM-05 

4,asE-15 

1.02%-04 

1.45sE-04 

1.473E-04 

1.571E-04 

1. ROE-34 

2.07oE-04 

2.375E-04 

2.8 1 PE-04 

3.23K-04 

I .  i83E34 

1.43oE-34 

1.621E-~4 

2.177E-04 

2.?19€-04 

3.153E-04 

3.786E-04 

4.309E-04 

4.033E-04 

5.352€-04 

1.013141 

, n2w 
.lo9711 

.370100 

.SO6390 

,580176 

,566362 

,561972 

,5305 1 6 

,505U)O 

m a  

$4.30 

6.96 

24.71 

40.57 

46.80 

45.43 

41.94 

40.85 

39.b5 

4 

.30 ( 

54.30 

27.42 

-17.7b 

-15.06 

-6.24 

1.n 
3.49 

1.09 

1.20 



I 
ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER WATER 
UECL SURFACE CASING S T I C K  OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION Up BASE B E L W  TOC ELEVATION 

6201 01/06/88 5984.16 5986.36 2.20 26.56 14.10 5972.26 
02/04/88 13.60 5972.76 
03/21/88 13.20 5973.16 
04/11/88 13.70 5972.66 
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INDEX OF DATA 

Boring No.: 63-87 

Completed as well? YPS 

Data in File 

- X Log of Borehole 

- x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- X Water Level Data 

- X Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L O G  
O F  

B O R E H O L E  

L o c a t r o e  Iiockv Fla:s ? l a n t ;  Landfill .\rea b o r o h o l o  W e l l  N o .  - 
C o o r d ~ n r i o r  N 19738 .07 E 20060.50 G r o u n d  S u r t a c o  E ~ o v m t ~ o n  598 5 .42 '  
T o t a l  D o p t h  30.0' W a t o r  L o v o l  E n c o u n t o r o d  1 4 . 0 '  

O r i l l l n Q  C o m p a n y  30 V L S S  a r o s  , D r l l l o r  S.  B r s d f i e l d  
Dato  D r l l l o d  November 30-December 1, 1987 
D r i l l i n g  M o t h o d  --Stear 

S t r t l C  11.56' (L /11 /88)  

H o l p o r  

D r l l l l n g  F l u l d  Sone 
L o g g e d  BY R . T .  Treat 

G o o l o g l r t  

C E A R ?  Y a n a @ o r  
C o m m o n t r  

0.0- 2.0' SAMPLE. 
Kecovered O.Jl2.0 '  = 3070. 
G R A V E L L Y  CLAY: dusky yellowish 
brown (10 YR 2 / 2 )  t o  light brown ( 5  YR 
5/6): asphal t  a n d  cobbles on or near  sur-  
face: sl ightly sandy gravel: gravel  sub- 
rounded to rounded: 0.50 mrn to  cobble 
size. poorly sor ted sand: weakly cemented: 

, . . .  . I  , I 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
CLAY A N D  ' G R A V E L S  with small 
amount  of claystone and  small  asphal t  
f r agmen t s  noted: moderate  brown ( 5  YR 
3 / J  aiid 5 YR J / 4 )  to light brown ( 5  YR 
5 / 6  a n d  5 YR 6iJ) ;  gravel (3.75 m m )  with 
scat tered cobbles: poorly sorted sand  and  
gravel: small  amoiiat  of claystone: small 
a inou n t asp h a 1 t f ragments:  moderately 
cemented;  low to rnediuni plastic: moist. 

- 10 

4.0-6.0' SAMPLE. 
Recovered 0.Oi 20.'=0%. 

- 15 5.0 - 8.0' S A hlP LE. 
Recovered 1.3/?.0' = 65%. 
6.0-6.5': CLAY A N D  GRAVEL:  same as 

P 

S r m e l o r  C o l l o c t o d  or 
O t h o r  t o r t r  C o r f o r m o d  / 
€{Nu Rackercrrind=0.4 
O V A  Backgrouad=O.O 
Liidlu ni background 
= 0.0 

9.0-0.4': Reading  on 
core: Hnii = 0: O V A  
= 1.4: Ludlum = 0. 

2.0-4.0': Readings on 
core: HNu = 0: O V A  
= 0.8: Ludlum = 0. 

6.0-7.3': Readings on 
core: t i n u  = 0: O V A  
= 12.0: Ludluin = 0. 

m: Reading i n  
augers: HNu = 0: 
O V A  = 1000+. 

8.0-9.6': Readines on 
core: HNu = 7.5: 
OVA = 5 2 ;  Ludlum = 
0. 

10.0- 10.5': Readings 
011 core: f i N u  = 0: 
OVA = 5 . 5 :  Ludlum = 
0. 

12.0- 13.0': R ea dings 
on core: HNu = 86: 
O V A  = 28: Ludlum = 
0. 

a g o  1 O f  _E 



L O G  
O F  

B O R E H O L E  

~ o e a t l o n  3ockv F l a t s  P l a n t ;  Landfill Area B o r o h o l o .  W o l l  N o .  6 7  - 8 7  (cont I d . )  
C o o r d i n r l o 8  G r o u n d  S u r f a c o  E l o v r t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

s t r t r c  

Dr l l l lng C o m p a n y  D r l l l o r  

D a t a  O r l l l o d  H o l p o r  

Or l l l lng Y o t h o d  D r l l l l n #  F lu ld  

L09Q.d B Y  C h o c k 0 4  D Y  
O o o l o g l r t  8 I t o  Ymnamor 

C t A R P  M a r a g o r  

Commonta  

0 4  

- 20 

- 2 5  

- 30 

- 
35 

40 - 

ROCK Y FLATS ALLU VlUM 

6 .5 -7 .3 ' :  SAND A N D  GRAVEL:  light 
brown ( 5  YR 516 a n d  5 YR 614)  to  some 
moderate  brown ( 5  YR 4/6)  sand  (2.5-2.0 
0); rounded a n d  poorly sorted: gravel  
(0.35 mm to 3.00 mm); angular  a n d  suban-  
gular;  weakly cemented;  moist. 

- 
- 

- 
8.0- 10.0' SXMP LE. 

. Recovered 1.6iZ.O' = 80%. 
SAND A N D  GRAVEL:  moderate  bro\vn - ( 5  Y R  4 1 4 )  to mult i -colored browns r a n e -  
ing from inoderate yellowish b r o w n  f 10 . Y R  5 i 4 )  to lielit brown ( 5  Y R  5 , 6  a n d  5 
1 - R  4 : 4 ) :  n i igu1 ; i r  a n d  s u l ~ n n e u l ~ ~ I  ~ I a ! . ? l  
(U.25 mm to scat tered cobbles): sand  f ine-  
grained (3.5-3.0 0) to scat tered (0.5-00 8): 
weakly cemented;  dense; light moist. -- 

.. 10.0-11.0' SAMPLE. 
Recovered 0.511.0' = 50%. 
SAND A N D  GRAVEL:  varying light -- brown ( 5  YR 5 1 6  a n d  5 Y R  614); sand  
(3.0-2.5 0) with scat tered larger grains  .- a n d  smal l  cobbles: subangular .  angular ,  
a n d  few rounded;  poorly sorted; weakly .. to moderately cemented;  light moist. 

- -  11.0-11.0' SAMPLE. 
Ceuter bi t  used. 

1;1.0-14.0' SAMPLE. 
Recovered 1.0/2.0' = 50?'0. 
SAND A N D  GRAVEL:  same as above. 

.. 
-- 

14.0- 1 5 . 2  R cadi  ngs 
on core: HNu = 14.5; 
OVA = 8.8; Ludlum = 
0. 

18.0- 18.6': R ea di  n gs 
on core: HNu = 10.2; 
O V A  = 5 .5 ;  Ludlum = 
0. 

19.0- 20.2': 
011 core: [ { N u  = 0: 
O V A  = 4.1: Ludlum = 
0. 

R e a  di  n gs 

21.0- 2 1.7': 
oil core: H N u  = 0; 
OVA = 16: Ludlum = 
0. 

R ea d i n gs 

'13.0-25 .O': R ea d ings  
on core: HNU = 0; 
OVA = 10: Ludlum = 
0. 

t 
P a g e  0 1  3 

L 



C o o f d ~ n r l o a  G r o u n d  S u r l a c o  E l o v r t l o n  

W r l r r  L o v o l  E n c o u n l r r o d  f o l r l  O o p l h  

S l r l l c  
O r l l l l n g  C o m p a n y  D r l l l o r  

n r i p r r  o a t .  b r ~ i i o a  

Or1111ng P l u l d  O r i l l l n g  Y o l h o d  

L o g g o d  By. 
O.ologlat 

C omnontr  

/ 
Llthologlc  b r r c r l p t l o n  

14.0- 16.0' SAM PLE. 
Recovered 1.212.0' = 60%. 
SAND A N D  GRAVEL:  moderate yellow- 
ish brown (10 YR 5/44) to  varving light 
brown ( 5  YR 5 / 6 )  and  moderate  brown ( 5  
YR 4/44); f ine-  to coarse-grained sand  
ranging  f r o m  2.5-2.0 0 to scat tered (0.5- 
0.0 0): rounded: scat tered gravel (0.55 mm 
u p  to 2.25 mm);  rounded a n d  subrounded:  
sl ightly clayey; wet at  14.0' to very moist. i 
16.0-18.0' SAMPLE. 

Cuttings appear  as cont inuing  sand  a n d  
gravel  deposits. 

.. Recovered 0.012.0' = 0%. 

.. 18.0-19.0' SAMPLE. 
Recovered 0.611.0' = 60%. -- SAND: moderate  brown ( 5  Y R  414) vary-  
i n g  light brown (5 YR 516); medium- a n d  

a. coarse-grained sand  (2.0-1.5 8 to 0.5-0.06 
0): small size' scat tered gravel; poorly 
sorted: very nioist to moist. 

- D  19.0-21.0' SAMPLE. 
Recovered 1.2/2.0* = 60%. 
SAND: light brown ( 5  Y R  5i6 and  5 Y R  
6 / 4 1  io medium brown ( 5  Y R  1~41: 
s l igh t ly  clayey to very clavev:  m e d i u m -  . a 11 d c oa I' se - g r a i 11 e d t o f i ii e - 5 I' n i 11 e d sa 11 d 
( 3 - 2 . 0  0): niodera te lv  cemen ted :  very  -- clnyey: verv  nioist tc moist .  

.D 

S r m p l o r  Col loetod or / O t h o r  t o a t r  C o r t o r n r d  



T o t a l  O o p l h  

Drilling C o m p a n y  

O a t .  O r i l l o d  

O r i l l l n g  M o t h 0 4  

L o 9 0 0 4  B y  
O o o l o @ l r t  

W a t o r  L o v o l  E n c o u n t o r o d  

statlt 
O r i l i r r  

H o l p o r  

D r i l l l n g  F l u i d  

/ 
L l t h ~ l ~ ~ l t  D o r c r ~ p t i o r ,  

I 

t 
2 1.0- 23.0' SAMPLE. 
Recovered  0.71 2.0' = 35%. 
C L A Y E Y  SAND: vary ing  brown ( 5  YR 
5/2); s a n d  (2.5-2.0 0) with some sca t te red  
coarse-grained.  small-size grave l  (0.25 
mm): low plastic: moderately cemented:  
moist. 

.- 23.0-25.0' SAMPLE. 
Recovered  2.012.0' = 100%. 

.. SANDY CLAY: v a r y i n g  w i t h  l ight 
brown 15 YR SI6 a n d  5 YR 614) to mod- .. e r a t e  brown (5 YR 314):  blotchy with 
d a r k  yellowish orange  (10 YR 6 / 6 )  to .. pale  yellowish brown (10 Y R  6 / 2 ) ;  s a n d  
(3 .0-2.5 0) with moist. coarse-grained (1.5- -- 1.0 8); poorly sor ted;  moderately ce- 
mented: massive: low to medium plastic;  

'- s t i f f :  moist. 

A R A P A 11 0 E F 0 Rhl A T I O N  

25.0-27.0' SAMPLE. 
Recovered  2.012.0' = 100?'0. 

CLAYSTONE:  moderately o x i d e  ( F e )  
s t a i n e d  browns  of modera te  yellowish .. b r o w n s  ( L O  YR 5 1 4 )  with  d a r k  yellowish 
orange ( i o  Y R  6/51 to predominant ly  - -  l ight grav  ( N  7/01 to medium light gray  
( N  5/0);  medium to liighlv plastic: moder-  -- ately cemented:  sliglitly calcareous 
s t reaked;  massive: weathered: moist. 

S a m o l o r  C o l l o c t o d  or 
O t h o r  T o r t @  ? o r l o r n o 4  / 



C o m n r n t r  

t t 

i 

i i  

., 27.0-29.0' SAMPLE. 
Recovered 2.01 2.0' = 100% .. ( . 'LAYSTONE: medium gray ( N  5 / 0 )  to 
medium dark gray ( N  4/0): blocky: mas-  .. sive: now o n l y  slightly o x i d e  ( F e )  stained 
in  thin streaks: medium to highly plastic: 

9-  weathered: moist. 

.. 29 .O - 30 .Os S X h.1 P LE. 
Recovered O.O/ 1.0' = 0%. 

*' CLAYSTONE:  based o n  pieces in  l~ol low 

auger: weath 

TOTAL 

.ered. 

DEPTH: 

~ 

1 I 1 
P 

- 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t i o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area 
C o o r a i n a i o r  ,U 39738.07 E 20040.50 
T o t a l  D o p t h :  W o l l  35.5' 

l o r o h o l r  30.0' 

F o r m a t i o n  of  C o m p l o t l o n  Rorkv F l a r s  Allu vium 
C a r i n g  M r t o r l a l  Sch 5 .  Tvpe 316,  TFJ S t a i n l e s s  

S t ee l  
S c r o o n   ato or la^ O.010" w i r e  wrap. T~ 
O a t .  I n r t a l l o d  Der ember 1, 1987 S t a i n l e s s  S t e e l  

I n r t a l l o d  B Y  R .  Treat 
G o o l o g l r t  

'pe 316,  TFJ 

- Well N o .  

E l o v r t i o n :  G r o u n d  S u r f r c o  1985. 4 3  ' 
l o p  o f  C r r l n g  5987.06 '  

A p p r o r o d  B y  
Si10 Y a n r g o r  

CEARP M- 
C o m m o n t r  

L - 

r 

S u r f a c .  S r a l  

E o r o h o l o  
D i a m o t o r :  

7.5" 

i r l n g  

3 I I 

B o r o h o l o  
T o t a l  D o p t h  



WELL DEVELOPMENT SUMMARY SHEET 

COMMENTS 

- 
Mater level  1 5 '  before pumping; 
Water level  20.2'  a f t e r  pumping 
Hole depth: 26 .2 '  

L 



PROGRAB SLU61, VERSION 4,OCT. l9BS 

Iw15 ?R&W CALCULATES M M  TRANSRISSIVITiES FROH SLUG-TEST OAT4 BASE2 ON TU0 ANALYTICAL APPROACEES: 
11) METHOD OF COOPER, BREDMOEFT AND PRPIDOPULOS, 1967 (RRTICLE I N  VOL.3,NO.I OF YRR EWTliLED 

'RESPONSE OF A FINITE DIAETER YELL TO AN INSTANTAWEOUS CHAR6E OF YATER'I 
12) NETHOD OF BOWER A N U  RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF URR ENTITLED 

'II SLUG TEST FOR DETE~INIH6 HYMAULIC CONDUCTIVITY OF UNCOMFINED AWIFERS 
Y I T H  CMPLnELY OR PMTIALLY PMETRATIN6 YULS') 

PROJECT NO.: 6-01 18-81 CLIENT: Rockrrll International 

ITE LOCATIPI: Rocky Flats  Plant MTE OF SLUG TEST: 1-27-88 

FIELD IWHSTI6ATOR: K. hki11 

IWUT DATA ARE: 

IIHER C A S i S  DIAHETER = 2.00 INCHES LEKTH OF SCREEN OR INTAKE PMITION = 21.90 FEET 
INNER SCWa OR OPEN-HOLE D I W T E R  = 
DIARETER OF DRILLED HOLE = 7.50 INCHES THICKNESS OF SATURATED AQUIFER !ONE = 10.84 FEET 
ESTIMTED WROSIiY OF GRAVEL PACK = ,25 FALLING-%AD INDEX 2 3 ('1' IF ~ALLIN6,eO' IF RISIffi) 

2.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOfl OF SCAEEW = 10.84 FEET 

NUHBfR OF HEAD-TiilE DATA POINTS = 19 

TIRE HEAD 
lsec 1 rxii, 

,463 
.4:0 
.393 

.:I3 

.:i5 

. ? I 3  

.!70 
,103 
. I 3  
* 120 
,100 
I 390 
.3iO 
.350 
* 349 
a 3 3  0 
,320 

- 0 .  . .ov 

I-. 

I ;*rl 



ALPl iA  

1.000E-01 

1.000E-02 

I. 000E-03 

1. OWE-'U 

1.000E-35 

1.000E-36 

1. ONE-47 

1.300E-38 

1.3COE-IO 

COMPUTED VKUE OF HO = .73 FEET 

MOTE: TRARSHISSIVITY UNITS ARE I N  n * 2 i r c c  

~TiX4TIVITY 

1 . w - 0 1  

1. o o w o 2  

1. M - 0 3  

1. M E - 0 4  

1.oOoE-05 

I .  bOoE-06 

I .  OQoE-07 

I .  WOE-08 

I .  W E - 0 9  

1.m-13 

[EM 
TRWISHIS- 

SIVITY 

5.047E-05 

1.452E-05 

9.79lE-05 

1.20'6-0I 

1.417E-04 

1.649€-04 

1.87fE-04 

2. I10E-04 

2. n7E-04  

2.576E-54 

mi 
WER- 
BILITY 

4.65M-06 

6.87SE-0b 

9. O32E-Ob 

t . lox-05 
1.30RE-05 

1 I522E-05 . 

1 72OE-05 

1.946E-85 

2.15tE-65 

?.376E-O5 

AND PERREABILITY UNIT5 AitE IN F T i s t c  

n R I  Inurn 
TRANS. 

1 I no€-04 

1. ME-04 

1,(06€-04 

1.612E-04 

I .  93oE-04 

2.283E-04 

2.2SbE-04 

2.451E-04 

2.772E-34 

3.12ZE-GI 

R A T I O  OF 
'1' RllffiE TO 

TBAA 

2.116768 

I. 27s i 83 

,861636 

.700535 

,674271 

, 6 7 1 3 4  

469558 

,416385 

,423042 

,449264 

ROOT HEM 
WAR€ OF 

TIM 
WIATIOIIS 

253.07 

. 145.01 

86.99 

bo. a2 

53.19 

61.30 

40.35 

37.33 

35.42 

35.98 

0 0 0  

SLW 

2b. I7 

1.63 

-2.11 

to. 9s 

3.03 

1.91 

-.56 

L 



100.00 
110.00 
120.00 
130.00 
1SOo.00 
170.00 
m.00 
210.00 

240.00 
268.00 
298.00 
ne. 00 
358.00 
388.00 
446.00 
soe.00 
568.00 
606.00 

m.oo 

. (60 
,430 
.390 
,360 
0310 
,260 ':m 
0210 
.170 
.160 
,130 
I120 
.loo 
* 090 
,070 
,050 
,040 
,030 
,020 

HO YRS CGflPUTi3 FROM KNOilN VOLbIE GF jLli6 

VOLUME OF SLUG EWTEREJ = ,03253 CUBIC FEET 

D I FFEREMCE 
ill RHS 

03 

3 . 4 6  

40.95 

15.90 

2.62 

1.09 

7. ?@ 





ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

CRWND TOP OF DEPTH UATER YATER 
UELL SURFACE CASlNC , STICK OF SI DEPTH SURFACE 
NUMBER. OAT€ ELEVATION ELEVATION U p  BASE B E C W  TOC ELEVATION 

6387 01/06/88 5985.42 5987.06 1.64 25.40 -1.00 DRY 
02/04/88 15.30 5971.76 
03/21/88 15.10 5971 .96 
04/11/88 15.20 5971.86 





INDEX OF DATA 

Boring No.: 64 - 87 

Completed as well? yes 

Data in File 

X Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

x Saturated Thickness Hydrograph 

- 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 

- 

APPENDIX B 



L O G  
O F  

B O R E H O L E  

L o c r t i o f i  Rockv F l a t s  ?lant; Landfill .\rea B o r r h o l r .  W e l l  N o .  64-87 
C o o r d i n r i r r  N 39349 .01  E 20162.23 G r o u n d  S u r t r c r  E l r v r t l o n  

T o t a l  D r p t h  28.0' W r t o r  L r v r l  E n c o u n l r r r d  l b . 5 '  

/ 
L l t h o l o g l c  O o r e r t p t l o n  

A R T I F I C I A L  FILL/  DISTURBED 

0.0-2.0' SAMPLE, 
Recovered O.Ol2.0' = 0%. 
Cutt ings appeared  as clay with gravel;  
sandy;  some asphalt  f ragments .  

2.0 - 4 .O' SAM P L E  
Recovered O.OJ2.0' = 0%. 

4.0-5.0' SAMPLE, 
Center  bit used. 

5.0-7.0' SAMPLE. 
Recovered ?.0/2.0' = 100%. 
5.0-6.0': CLAY moderate  yellowish 
brown (10 YR 5/4):  f ine-grained sand  
with gravel: grayish brown ( ,5 YR 3 / 2 )  to 
dusky brown ( 5  YR 2/2);  slightly c layey,  
f ine-. medium- a n d  coarse-grained sand  
(1.0-2.5 8 to 0.5-1.00 0); gravel 0.15 mm 
up to 1.75 mm: subrounded.  angular .  a n d  
angular :  weakly cemented: poorly sorted 
gravel; well sorted sand; few scat tered as- 
phal t  fragments:  l ight moist. 

HNri n a c  k proti n d-0.2 
0 V A 13a c k g r ou n d=O.O 
Ludlum Background 
= o  

3.0-7.0': Readings on 
core: HNu = 2.5: 
OVA = 11; Ludlum = 
0. 

7.0-7.6': Readings on 
core: HNu = 15.5; 
O V A  = 310: Ludlum 
= 0. 

13.0- 14.5': Readings 
on core: HNu = 0: 
OVA = 38: Ludlum = 
0. 

14.5-17.0': Readings 
on core: HNu = 0: 
OVA = 12.5: Ludlum 
= 0. 

17.0-19.5': Readings 
011 core: HNu = 0; 
OVA = 11.4; Ludlum 
= 0. 

19.5-22.0': Readings 
on core: HNu = 0: 
OVA = 13.5: Ludlum 
= 0. 



L O G  
OF 

a O R E H O L E  

~ o c a t t o a  xockv Flats P l a n t ;  L a n d f i l l  .Area B o r r h o t o  w o l l  N o .  64-87 (cont'd.) 
C o o r e ~ n r l o r  G r o u n d  S u r f r c r  E l o v o t i o n  
T o t a l  O r p t t l  W r t o r  L o v o l  E n c o u n t o r o d  

O r l l l l n g  C o m p o n y  

O r t o  O r l l l o d  

O r l l l l n g  Y o t h o d  Or l l l lnQ F l u l d  

S t r t l c  

O r l l l o r  

H o l p o r  

L o g g o d  B y  
O O o l o Q l r t  

C h o c k e d  U Y  
8 l t o  Y r n r a o r  

7.0-9.5' SAMPLE, 
Recovered 0.6 l2 .5 '  = 24%. 
SILTY SAND WITH GRAVEL:  dusky 
brown ( 5  YR 2 1 2 ) ;  sand  ranging f rom 3.5- 
3.0 0 to 2.0-1.5 0: weakly cemented: 
poorly sorted: gravel  ranging from 0.25- 
0.75 mm; light moist. 
SPECIAL NOTE: Dur ing  this run ,  most 
of the  cut t ings now appearing as  a sani-  
t a ry  laudfi l l  deposit. Consisting of wood 
particles. insulated wire f ragments .  
construct ion r ibbon,  surgical gloves, 
sa ranex  suits,  a n d  assorted plastics. 

9.5-12.0' SAMPLE. 
Kecovered O . O l 2 . 5 '  = 0%. 
Auger cut t ings dur ing  this run now ap-  
pear ing  as  a CLAYEY SAND or a verv 
SANDY CLAY: moderate olive brown ( 5  
Y J / 4 )  to an olive g r a y  ( 5  \r' - 1 , 2 ) :  f ine -  
grained sand  ( 3 . 0 - 2 . 5  0,: scat tered 
amounts  of cont inued trash debris.  

12.0-13.0' SAh4PL.L 
Center  bi t  used. 

13.0- 14.5' SAMPLE. 
Kecovered 1.5/ 1.5' = DTo. 
SAND: moderate  yellowish brown (10 
YR 5 / 4 1  to da rk  yellowish orange (10 YR 
6 / 6 ) ;  well sorted sand  ranging from 2 .5 -  
2.0 0 to 0.0-0.5 0; rounded. subrounded.  
a n d  some angular ;  weakly cemented: 
sl ightly clayey: moist to very moist a t  
end. 

S r m p l o o  C o l l e c t o d  or 
O t h o r  t e r t r  Corformoa / 
W: Readings in 
augers: HNu = 18.4; 
OVA = 1,000+. 

2'' 0-24.5.: Readings 
on core: HNu = 0: 
O V A  = 13.2; Ludlum 
= 0. 

24.5-25.5': Readings 
on core: HNri = 0; 
OVA = 8.2: Ludlum = 
0. 

25.5 -27  .O': R ea d i ngs 
on core: HNu = 0: 
O V A  = 4.8; Ludlum = 
0. 

I I 

P a g .  2 o f  .-. 40 ' _. 



~ o c o t ~ o n  Sock>: t ! a c s  ?:ant ;  Landfill .\ri.a B O ~ O ~ O I O  w o i i  N O .  5 L - 8 7  (cont'd.) 
C 0 0  r d in-  l o o  G r o u n d  S u r l o c o  E l o ~ o t l o n  

t o l o l  0 0 0 t h  W a t o r  L o r 0 1  E n c o u n l r r r O  

S t O t l C  

D r l l l i n g  C o m p r n y  Drlllor 

O r t o  Drll lod H o l p o r  

D r l l l l n g  Y o l k o d  O r l l l l n g  F l u l d  

L09Q.d D Y  C k r a k o d  BI 
0.olo.lat a l t o  Managor 

CLACIP U a r a @ o r  
C o m m o n t a  

/ 
Llthologle O o a c r l p t l o r r  

-n 

! 

14.5-17.0' SAMPI.& 
Recovered 2.512.5' = 100%. 
SAND: light brown ( 5  YR 5 /6 ) ,  moderate  
brown ( 5  YR 4/4) to pale yellowish 
brown (IO YR 6/2) .  a n d  da rk  yellowish 
orange (10 YR 6/6); sand  ranging f rom 
3.5-3.0 0 up to 2.0-2.5 0: weakly ce- 
meuted;  poorly sorted: clayey sand  with 
coarse deposits noted from 16.5-17.0' a n d  
some scat tered gravel  below 16.5'; sa tu-  
ra ted  sand  at  14.5' to otherwise moist de-  
posit s. 

17.0-19.5' SAMPLE. 
Recovered 2.51 2.5' = 100%. 
S A N D  AND GRAVEL:  colors as s ta ted 
in  previous run; sand  grain size as above 
a n d  somewhat  finer:  poorly sorted; clayey 
to very clayey: scat tered gravel ranging  
f rom 0.50 rnm to a few 2.25 mm: weakly 
to moderately cemented: moist. 

19.5-22.0' SAMPLE. 
Recovered 2.512.5 '  = LOO?i. 
19.5-20.5': SAND A N D  GRAVEL:  as 
noted in previous run. 

pale yellowish brown (10  YR 6 / 2 )  to l i e h t  
gray ( N  6/0); scat tered sand  (2.0-1.5 0): 
moderately cemented: low plastic: moist. 

20.5-22.0': SLIGHTLY SANDY CLAY: 



D r i l l i n g  C o m p a n y  

0110 D r l l l o d  

D r l l i l n g  M o t h 0 0  

L o g g o d  B y  
O.olo@lrt 

C o m m o n t r  

/ 

-1 
L l t h o l o g l c  O o r c r l p t l o n  7 

2 2 .O - 2 4.5' S A  hip LE, 
R e c o v e r e d  2 .512 .5 '  = 100%. 
2 2 .O - 2 3.3': rn o d  e r a t e v e 11 o K i 5 11 
b I o w n  10 Y R  S '4) to d a r k  yel lon i q l i  ( 3 1 -  

a n g e  (10  YR 6 i 6 )  w i t h  some  l igh t  brown 
( 5  Y R  5 / 6 ) :  f i n e - g r a i n e d  s a n d  (3.0-2.5 0); 
low to niediu iu  p las t ic ;  m o d e r a t e l y  ce -  
men ted ;  mois t .  

C LA Y: 

ARAPAHOE FO RMAT ION 

23.3-24.5': C L A Y S T O N E :  l i gh t  b r o w n  ( 5  
Y R  6/4 to 5 Y R  5 / 6 )  to m o d e r a t e  b r o w n  
( 5  Y R  414): s a n d y  to ve ry  s a n d y  srreaks: 
f i n e - g r a i n e d  s a n d  (3.0-2.5 0); m o d e r a t e l y  
cemen ted :  s eve re ly  o x i d e  s t a ined :  low 
plastic;  poorly so r t ed ;  h i g h l y  wea the red :  
moist .  

23.5-25.5' SAhlPLE, 
R e c o v e r e d  1.3/1.0' = 130%. 
C L A Y E Y  S A N D S T O N E :  d a r k  ye l lowish  
o r a n g e  (10 Y R  6 / 6 )  to l i gh t  b r o w n  (5  Y R  
5 1 6 )  a n d  p a l e  b r o w n  (5 Y R  5 / ? ) :  f i n e -  
g r a i n e d  s a n d  (3.5-3.0 0 to 3.0-2.5 0): 
seve re ly  o x i d e  s t a ined :  w e a k l y  c e m e n t e d ;  
poorly sor ted :  wea the red :  moist .  

S a m p l o r  C o l l o c t o d  or 
Othor  t o a t ,  ? o r f o r m o d  / 

~ a g r  4 01 ' 



D r l l l i n g  C o m p a n y  

o a t .  orlll.0 

O r i l l l n g  Y o l h o l  

C o m m o n t r  

L l t h o l o g l c  D o r c r l p t l o c l  

-1 
t 
J- 

a m  

c 

m 

m 

. 
rn 

. 

25.5-27.0' S A M P L L  
Recovered 1 3  1.5' = 100%. 
CLAYEY SANDSTONE: yellowish or- 
ange (10  YR 6 1 6 )  to light brown ( 5  YR 
5 / 6 )  w i t h  blotches of light gray (N 710) :  
streaky; fine-grained saud (3.0-2.5 8 to 
2.5-2.0 8);  weakly cemented: poorly 
sorted; massive: highly weathered; moist 
to very moist at bottom of run. i 

4. 2 7 .O - 2 8 .O' SAMPLE, 
Recovered 1.0/ 1.0' = 1004"o. 
CLAYEY SANDSTONE: 
vious ruu. 

*. as  noted in pre- 

TOTAL DEPTH: 28.0' 

. 

rn 

. 

. 
- 
L 

- 

S r m p l o r  C o t l o c l o d  o r  / O t h o r  t o r t s  ? o r f o r m o d  



WELL 
COMPLETION 
I N F O R M A T I O N  

W O l l  N O .  64  - 87 ~ o c a t i o n  Rockv Fla ts  P l a n t ;  L a n d f i l l  Area 

T o t a l  O o p t h :  W o l l  23.8 '  T o p  o f  C a s i n g  

C o o r d i n r t r r  N 793hQ-nl F 7 n i f i 7 . 7 1  E l o v r t i o n :  G r o u n d  S u r f a c o  5985.89 '  
5987 77' 

~ o r o h o ~ o  28.0' 

CEAAP Man- 
C o m m o n t r  

T o p  0 1  C a r i n g  1 . 4 4 '  

r r l n g  

I 

: 13.00' 

roho lo  
t a l  D e p t h  
. I  

B r c k r I I I  Y r t o r l r l :  3/8" V o l c l a v  B e n t o n i t e  P e l l e t s  



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER WATER 
UELL SURFACE CASING S T I C K  OF SI DEPTH SURFACE 
- NUMBER DATE ELEVATION ELEVATION UP BASE B E L W  TOC ELEVATION 

6487 12/ 16/87 
01/09/88' 
02/04/88 
02/24/88 
03/07/88 
03/21/88 
0 4 / 0 4 / 8 6  
04/ 1 1 /88 

5985.89 5987.33 1.44 23.30 9.00 
7.50 

17.60 
6.90 
6.80 

17.90 
6.70 

18.20 

5978.33 
5979.83 
5969.73 
5980.43 
5980.53 
5969.43 
5980.63 
5969.13 



P 

e 

I I I 1 I I I I I I 
I 7  
I 

0 0  3 7 
0 0 0 0 

m a x CD 0 * n 
0 0  0 0 

7 0 
7 t 



INDEX OF DATA 

Boring No.: 65 -a7 

Completed as well? Yes 

Data i n  File 

X Log of Borehole - 
- X Well Construction Summaries 

- Well  Development Summaries 

X Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

- X Water Level Data 

- x Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L O G  
O F  

B O R E H O L E  

~ o e r t i o n  flockv Flats Plant; Landfill .-\rea B o r o h o l o  W o i l  N o .  - 
C o o r d l n r t r i  N 797s.14 E 2 0 2 0 0 . 2 2  G r o u n d  S u r f a c o  E l o v r t ~ o n  5983.08' 
f o l r l  O o p t h  27.0' W r t o r  L r v . 1  E n c o u n t o r o d  1 4 . 0 '  

S t a t i c  1 0 . 4 6  ' (4111188)  
Drlllor T~ H i u h  - 
H o l p o r  B. Keenev 
D r l l l l n g  r l u l d  None 
Chocked D y  

alto Yanaaor  

C C A R ?  Uaragor  
C o m m o n t r  

10 

15 

'2 0 

ARTIFICIAL F I L L / D I S T U R B E D  

0.0- 2.0' SAMPLE. 
Recovered 1.412.0' = 70%. 
CLAYEY SAND A N D  GRAVEL:  light 
brown ( 5  YR 5/6)  to moderate brown (5 
YR 4/4); ranging f rom 1.5-2.0 0 to  0.0-0.5 
0: rounded and  subrounded gravel (0.50 
mm to scat tered cobbles): lower port ion of 
sample is black ( N  1/0) to dusky brown ( 5  
YR 2/2); moist to damp.  

- 5  

2.0-4.0' SAMPLE. 
Recovered 1.612.0' = 80%. 

as  noted in previous run. 
2.5-3.6': CLAY: light brown ( 5  YR 5 / 6  
a n d  5 YR 6 / 4 )  to pale yellowish brown 
(10 Y R  6 / 2 )  a n d  da rk  yellowish orange  
(LO YR 615) - w i t h  blotches of dusky 
brown (5 YR 2iZ): some claystone a n d  
sandstone fragments:  scattered gravel  to 

2.0-2.5': CLAYEY SAND A N D  GRAVEL:  

3.25 mm: angular :  subangular:  moist. 
c- - 

4.0-7.0' SAMPLE. 
Recovered 2.213.0' = 73%. 
CLAY: colors as stated above; sandy;  l i t -  
t le scat tered gravel:  more claystone f r a g -  
ments  than  above: low plastic: moderately 
cemented: moist. 

.4+. 

P 

S a m g l o r  C o l l o c t o d  or 
Othrr  t o r t r  Corfornod / 

OVA Background=0.8 
H N u  Background=O.2 
Ludlum Background 
= o  

9.0-1.4': Readiugs on 
core: HNu = 0; O V A  
= 115. 

2.0-3.6': Readings on 
core: HNu = 1.2; 
OVA = 210. 

4.0-6.2': Readings on 
core: HNu = 1.4: 
OVA = LO. 

7.0-8.3': Readings on 
core: HNu = 0.0; 
OVA = 95. 

9.5-1 1.6': Rea dings 
on core: HNu = 0.0; 
OVA = 95. 

m: Readings in  
augers: HNii = 0.0: 
OVA = 310; Gastech 
= 5% LEL. 

12.0- 14.1': R endi ngs 
on core: HNu = 0.4; 
OVA = 92. 

14.5-16.3': Readings 
on core: HNu = 0.0; 
OVA = 5 5 .  



! 
L O G  
OF 

B O R E H O L E  

~ o c r t i o n  Rockv Flats Plant; Landfill Area B o r o h o l o .  W o l l  No. 65-87 (cont 'c j . )  
C o o r d i n r i o r  G r o u n d  S u r t a c o  E l o v r t l o n  

l o l r l  D o p t h  W i t o r  L o v o l  E n t o u n t o r o d  

s t r t r c  

Or l l l lng C o m p a n y  O r l l l o r  

H o l p o r  o r t o  D r l l l o d  

Or l l l lng Y o t h o d  D r l l l l n g  Cluld 
Loggod B y  

O.ol0gl.t 

Commontr  

L l t h o l o g l c  O o 8 c r l p t l o n  

Recovered 1.3/2.5' = 52%. 
7.0-7.1': CLAY:  colors as  noted above: 
moderately cemented; very sand;  poorly 
sorted sand: moist. 
7.1-8.3': S A N D  A N D  GRAVEL:\ pale 
yellowish brown (10  YR 6 / 2 )  to da rk  
yellowish brown (10  YR 412); sand  vary- 
ing (2.0-1.5 0 to  scat tered 0.5-1.0 0); 
poorly sor ted gravel  ranging from 0.25 
mm to 1.75 mm: weakly to lion-cemented: 
very clayey at  base: light moist. 

ROCKY FLATS A L L U V I U M  

9.5-12.0' SAMPLE, - -  Recovered 2.1/2.5' = 84%. 

* D  

.m 

SAND: moderate  yellowish brown (10 
Y R  5 / 4 )  t o  vary ing  light brown ( S  YR 
5/61 a n d  ( 5  YR 6 / 4 )  to some mixed gray 
a n d  light gray ( N  6/01; severely oxide 
stained: weakly to  moderately cemented; 
sand  ranging (2.0-1.5 0 wi th  some scat-  -- tered sand  to  1.5-1.0 0): massive: sl ightly 
clayey to  very clayey below 10.5'; moist. 

12.0- 14.5' SAMPLE. 
Recovered 2112 .5 '  = 84%. 
C L A Y E Y  SAND: brown: cont inuing  
severely oxide stained: sand  grading  as 
above: moderately to weakly cemented: 
moist to very moist s t reak noted a t  14.0'. 

- I I 

srmol.8 C o l l . c t o ~  er 
O t h o r  TO8tm C o r f o r n o d  / 

17.0-19.2': Readings 
on core: HNu = 0.0; 
OVA = 9.5. 

19 5-22.0': Readings 
on core: HNu = 0.0; 
O V A  = 8.8. 

22.0-24.0': Readings 
on core: HNu = 2.2; 
OVA = 38. 

24.0- 25.0': Readings 
on core: HNu = 0.0: 
OVA = 35. 

25.0-26.0': Rea dings 
on core: HNu = 0.0; 
OVA = 5.5 .  

u: Readings in 
augers: HNu = 0.7; 
OVA = 750: Gastech 
= 10% LEL . 

P a g o  2 O f  4 



C o m m o n t o  

t 

/ 
L l t h o l o g l c  O o o c r l p t l o r  

14.5-17.0’ S A M P L E  
R e c o v e r e d  1.812.5’ = 72%. 
CLAYEY SAND: l i gh t  b r o w n  ( 5  Y R  5 t h )  
to m o d e r a t e  b r o w n ;  ye l lowish  (10 YR 
514): seve re ly  o x i d e  s t a i n e d ;  m e d i u m -  
g r a i n e d  s a n d  (3.0-2.5 0) to s c a t t e r e d  ( 2 . 0 -  
1.5 0): s o m e  s u b a n g u l a r  a n d  s u b r o u n d e d  
g rave l ;  weak ly  c e m e n t e d ;  moist .  

17.0-19.5 ’ SAMPLE, 
- m  R e c o v e r e d  2.212.5’ = 88%. 

CLAYEY SAND: s c a t t e r e d  g r a v e l  r a n g -  .. i n g  to 2.75 mm: s u b r o u n d e d  to s u b a n g u l a r  
w i t h  f e w  r o u n d e d  grave l ;  poor ly  s o r t e d  

*. sand :  w e a k l y  c e m e n t e d ;  mois t  to ve ry  
moist  be low 18.0’. 

-=  

- 19.5 -22.0’ SAMPLE, 
R e c o v e r e d  2.512.5’ = 100%. 
19.5-21.0’: CLAYEY SAND: s m a l l  

a D  

a m o u n t s  of s c a t t e r e d  grave l :  n u m e r o u s  
.D sauds to i i e  f r agn ieu t s ;  h igh ly  to weak ly  

cemen ted :  s eve re ly  o x i d e  s t a ined :  l i n e -  -- g r a i n e d  s a n d ;  wet to s a t u r a t e d .  

. 
A R A P A  HOE FOR MATION 

21.0-22.0’: SANDSTONE: v e r y  light g r a y  
( N  810)  to liglit g r a y  ( N  7/0): f i n e - g r a i n e d  
s a n d  (3.0-2.5 0) weak ly  cemen ted :  poor ly  
so r t ed ;  h i g h l y  wea the red :  s a t u r a t e d .  -- 

- I I I 

S o m p l o o  C o l l o c t o O  or / O t h o r  t o r t o  ?orformoo 



L C .i 
OF 

B O A E h O L E  

L O C  i t i o n  30sK.; F l a t s  P l a n t ;  Landfill Area B o r r h o l r  W r l l  N o .  65-87 , ' c @ n t ' d . )  
c 0 0 I d  In b 1 0  S G r o u n 6  S u r f a c r  E l r v r t l o n  

T o t a l  0 0 0 t h  W i t o r  L o r 0 1  E n c o u n t o r o d  

statrc 
O r l l l l n g  C o m p a n y  O r l l l o r  

O I t O  Orll lod n0lp.r 

Drl l l lng Y o t h o I  Or l l l lng  Flu14 

Cornmontr  

/ / 

Lithologic O o r c r l p t l o n  

22.0-24.0' SAMPL& 
Recovered 2.012.0' = 100%. 
SANDSTONE: medium light gray (N 6 / 0 )  
t o  vary ing  brown of moderate  brown ( 5  
YR 4/4) and  pale yellowish brown (10  
YR 6/2) ;  slightly c layey to very clayey 
streaks; f ine-grained sand  (3.0-2.5 8 )  to 
(2.0-1.5 0): massive; moderately oxide 
stained: weakly cemented: highly weath- 
ered; very moist. 

24.0- 2 5 .O ' S AMP LE, 
a-  Recovered l . O / l . O '  = 100%. 

24.0-24.2': SANDSTONE: same as above. .. 24.2-3.0':  SANDY CLAYSTONE: oder -  
a te  yellowish brown (10 YR 5 / 4 )  to  light -. brown ( 5  YR 6/4 a n d  5 YR 5 1 6 )  to 

brownish gray ( 5  YR 4/1) to light gray 
( N  7/0): medium plastic: moderately ce- 
mented; blocky; moist. 

b 

. 2 5.0 - 2 6 .O' SA M P  LE, 
Recovered l , O / l . O '  = 100%. .- S-ANDY CLAYSTONE: color 3s stated 
above; medium plastic: moderately ce-  .- mented: moist. 

< =  26.0-27.0' SAMPLL 
Center  bit used. 

b 

T O T A L  DEPTH: 27.0' 

S r r n p l o r  Col loc to4  or / O t h o r  t o r t s  ? o r l o r m o o  



W E L L  
C O M P L E T I O N  
I N F O R  MA T l O N  

W ~ l l  N O .  65-87 
E l o v a t i o n :  G r o u n d  S u r f a c e  5983.08' 

t o p  o f  C a s i n g  5985.02' 

F o r m a t i o n  o f  C o m o l o t l o n  

C a a l n g  Y a t o r i a l  Sch 5 .  Tvue 316, T F J  S t a i n l e s s  
S t ee l  

 croon ~ a t o r ~ a ~  0.010" wire ~ r a ~ .  Type 316, TFJ s u r t a c o  c a r i n g  ~ i a m 0 t . r  
D a t o  I n s t r l l o d  December 9.10. 19zStain1ess Steel*pprorod b y  

I n r t a l l o d  b y  R .  T r e n t  S l t o  Y a n a ~ o r  

Rocky F l a t s  Alluvium/ Weathered Arapahoe Formation 
c a r i n g  ~ 1 . ~ ~ t ~ ~  211 ID 

5" I D  

G o o l o g l r t  

CEARP M M ~  
C o m m o n t r  

G r o u n d  S u r f a c l  

7 
S U r f 8 C O  S O 8 1  
M i t o  Ia l :  

P o r t l a n d  T y p e  I 
rpmpnt 

Bentonite 

L o n g t h  (11. 

F i l tor  Ya tor la l :  - 
32-42 S i l i c a  Sz 

F i l to r  P r c h  
Lonsth ((1. 

t o p  of C a a l n Q  1 
i r l n g  

l o r  o.hoIo 
t o t a l  0.e 
((1.1 

th 

1 
B a c k f i l l  Ya tor la l :  3/3" Volclay Bentoni te  Pe l l e t s  

~~~ 



PROGRAII SLUGT, VERSION 4,OCT. l9B5 

i H l S  P r t C l A H  CALCULATES EM TRANSRISSIVITIEj Fi(m SLUG-TEST D A T A  BASED OW iY0 ANALYTICAL APPROACHES: 
( 1 )  RfTHOD OF MOPER, BRUlUlOEFT AND PAPIIDOPULOS, 1967 (ARTICLi  I N  VOL.3,NO.l OF YRR ENTITLED 

' R E S P M S  OF I )  FINITE D I M E T E R  YELL TO AN INSTANTMEiUS CHARGE OF MATER') 
12) HETWOD OF boWER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF YRR ENTITLED 

'h So6 TEST FOR D E T E M I I I I N S  HYDRAULIC CONDUCTIVITY OF uWCONFINED AQUIFERS 
YITH COHPLETfLl OA PMTIAUY PENETRATIWG YELLS') 

IT€ LUCATIOII: Rocky F l a t s  Plant 

F I M  1 M S T I 6 A T O l l r  It. Rcllriil 

YELL Yo.: 65-87 

MTE Of SLUG TEST: 1-28-88 

I W U T  DATA ARE: 

IN%R WIN6 DIAHETER = 2.00 INCHES LEPTH OF SCREEN OR INTAKE PMTIOW 13.26 FEET 
IWNER SUEEN OR OPOI-HQE DIMETER = 
D I A H f l T G I  OF DRILLED HOLE = 7.50 INCHES THICKNES: OF SATURATED AWIXR ION€ 0 1 1 . 1 4  FEET 
ESTIHATED POROSITY OF GRAVU PMK = .25 FALLING-HEAD iMGEi = 3 ( '1'  IF FALLiN6, 'O' I F  R I S I W  

2.00 INCHES DEPTH FROH STATIC L i E i  TO BOTTOll Of SCREEN a 11.14 FEET 

NUMfR OF HERO-TIN DATA POINTS = 10 

TIE HEAD 
(sec ) (FEET) 

1 9 7 . X  
25i. 60 
317.00 
;77.53 

&P! ,33  
557.93 
bl?.OCi 
677.20 
737.03 

.-- ... 
a)!, ;'I 

HO ilAS ItllPU!EI FROll iNTEECEPT OF 2% O i  LJGiH)  VS. iIflE 

. 5 ik4  

. ob32 
,7519 . i 4 E 5  
,1713 



1.000E-0 1 

1.000E-02 

1.000E-03 

1.OWE-04 

I. OO(H-05 

I.OOOE-06 

1.000E-07 

I. OoOE-oa 

1.00OE-39 

1.000E-10 

NOTE: TRAWSHIiSI'JITY UNITS ARf IN K t f 2 l w c  

STORAT I V I T Y  

1.300€-01 

1.OOM-02 

l.WOE-03 

1.OOOE-04 

1.0ooE-05 

1.000E-06 

1.000€-07 

1. oOoE-08 

l.oOOE-09 

1.000E-IO 

HEAN 
TRAWSIIIS- 

S I V I T Y  

3.509E-OS 

5.255E-05 

b.97lE-35 

8. ~ E - O S  

1.024E-Ol 

1.127E-04 

1.244E-04 

1. S96E-04 

1. VSE-04 

1 7b7E-04 

S M  
PERIIER- 
BILITY 

3.150E-06 

4.717E-Ob 

b.ZSlE-06 

7.79%-Ob 

9. IBPE-Qb 

I.OllE-05 

1.117E-05 

1.253E-05 

H I  NIHUM 
TRMS. 

1.85OE-05 

3 . b M - 0 5  

5.41E-05 

1.221E-05 

B.95S-05 

8.504E-05 

9. (82E-05 

1.154E-04 

1 . 4 1 ~ ~  . i.sex-04 

1.58bE-OS 1.617E-34 

AND PERRABIL177 MIITS ARE IN FTircc 

I1AXlIIlfll R A T I O  Of ROOT llEAN 
TRAYS. '1' RANGE TO SOUARE OF 

D N I A T I O R S  
reAR TIM 

4.574E-05 ,774542 112.25 

6.121E-05 ,174069 62.16 

7.695E-05 .326580 3. eo 

9. m - 0 5  ,219084 28.34 

1.1oBE-04 .a7261 34.13 
. 

1.27BE-04 .n9575 77.43 

1.456E-04 ,407e54 80.91 

1.59K-04 .313845 bo. 40 

10?40€-04 .228009 38.65 

1.92%-04 . l744b9 25.78 

DIFF EEKE 
IN RIS 

.oo 
.50.09 

a. 3s 
tQ.47 

+P 

ritJ0 
4 4 8  

2o.P 

21.74 

12.87 

raL si.: c5-27 

INPUT D A T A  Gi: 



TIME HEAD 
lsec 1 (FEET) 

197.30 
257.00 
317.00 
377.00 
437.00 
497.30 
5S7.00 
617.00 
677.00 
737.00 

0 553 
,260 
* 200 . I60 
,120 
,100 
,080 
.070 
,060 . Ob0 

#o MAS COMPUTED FRDM KMM WKME OF SLUG 

WJUM OF SlU6 ENTERED = ,03250 CUBIC FEET 

HETHOD OF COOPER, BfiEDMMFT AID PAPIUOPULOS 

COWUTED RESULTS: 

COWUTEO M U E  OF HO = 1.19 FEE1 

MOTE: TRdNSIlISSIVITY iJN!iS ARE I N  F T W / s e c  I\NU PE3HEABILITY UNITS ME IN FT/sec 

RATIO OF ROOT PIEAN DIFFEilEHCE 
'1' RANEE TO SPiJARE OF III RNS 

TBAR !IHE 
DEL' IATIGRS 

,4412:: %. 04 

.5197!7 a6.62 

I 536194 30. ;j 

,408363 46.35 

- i 4 . 5 6  

-45.57 

-9.9a 

-15.23 



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING S T I C K  OF S I  DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION- Up BASE BELOU TOC ELEVATION 

6587 01/06/88 5983.08 5985.02 1.94 23.96 14.50 5970.5 2 
02/04/88 13.20 5971.82 
03/21/88 13.10 5971.92 
04/11/08 12.60 5972.62 

- 
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SATURATED THICKNESS IN WELL # 65-87 
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INDEX OF DATA 

Boring No.: - 

Completed as well? yes 

Data in File 

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

- 
- 
- 

X Hydraulic Conductivity Test Data - 
and Results 

- Packer Test Data and Results 

X Water Level Data - 
- X Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHlCRACTEFUZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO I JULY 1988 APPENDIX B 



L o g g e d  B Y  R .  Treat 
G o o l o g i r t  

C L A R ?  I r r r a o r  
C o m m o n t a  

S i m p l o r  C o l l o c t o d  or 
hor  t o r t r  P o r t o r m o d  L i t h o l o g i c  D o o c r l p t l o n  

I 

TOPSOIL, 
HNu Background = 
0.5. 
OVA Background = 

TOP SOIL: silty sand with gravel; dusky 0.2- 
brown (5  YR 2/2); 2.0-1.3 0 to 0.5-0.0 0 Ludlum Background 
sized sand  with 0.50 mm to 2.75 mm = 0 
gravel  a n d  scat tered cobbles: weakly 

No readings above - 1  background. 
f,.:::,: .,I//t cemented; poorly sorted; l ight moist. 

I . , .  ( . . .  

2.0-4.0 SAMPLE. 

2.0-2.5': SANDY CLAY A N D  GRAVEL:  
Recovered 1.8/2.0 = 90%. 

grayish brown ( 5  Y R  3/2) with 1.5-1.0 0 
sand;  gravel of subangular  and  angular  
w i th  some subrounded to 3.25 mm; weakly 
cemented; moist. 
2.5-3.8': SAND AND GRAVEL: light 
brown ( 5  YR 6/4) with (1.5-1.0 0) size 
sand  a n d  medium brown ( 5  YR 4/4)  
gravel  ranging 0.25 mm to 2.75 mm with 
some cobbles; weakly cemented; l ight 

10 
- 

4.0-7.0' SAMPLE, - Recovered 0.7i3.0 = 23%. 
1s S A N D  AND GRAVEL:  same as above 

wi th  several  small  cobbles. 

7.0-9.5' SAMPLE. 
Recovered 0.0/2.5 = 0%. 
Cut t ings  indicat ing a sand with gravel 
a n d  slightly clayey to clayey, moist. 

P 20 - 
a g o  1 o t  4 



L O G  
O F  

B O R E H O L E  

L o e r t i o n  Rockv Flats P l a n t ;  Landfill Area B o r e h o l e  we11 N O .  66-87 (cont'd.) 
C o o r d i n r l o r  G r o u n d  S u r f a c e  E l o v a t l O n  

T o t a l  D r p t h  W a t o r  L o v o l  E n c o u n t o r r d  

s t r t r c  

Drl l l lng C o m p a n y  0 r l l l . r  

D a t o  O r l l l o d  H o l p o r  

Orl l l lng  Y o t h o d  O r l l l l n #  Cluld  

Commontr 

I - Lo- 

L l t h o l o g l c  O o r c r l p t l o n  

10.0-12.0' SAM P LE, 
Recovered 2.0/2.0' = 100%. 
SAND: moderate  brown (S YR 4/41 to - l ight  brown (5 YR 6 / 4 )  i o  some noticed 
light brownis11 gray  ( 5  YR 6\11; verv -- clayey with some scat tered gravel: sand 
ranging (3.0-2.5 0) with scat tered sand  

'- (1.0- 0.5 0): gravel  consisting of 0.75 mm 
to scat tered 2.50 mm: subrounded:  

- D  subangular :  weakly to tnoderatelv ce -  
mented: moist. 

- -  12.0-14.5' SAMPLE, 
Recovered ?.5/?.S = 100%. 

.. SAND: light brown ( 5  YR S/6) a n d  ( 5  YR 
6/4): sand  ranging (2 .5-2 .0  0) a n d  (2.0-1.5 

d m  0) to (1.5-1.0 0) slightly clayey with some 
gravel: 3.00 mrn gravel subangular ,  

a -  subrounded;  moist to very moist. 

= -  14.5-17.0' SAMPL& 
Recovered 2.512.5  = 100?0. 
14.5-15.8': SAND: moderate  brown ( 5  YR 
4/4) with  sand  (2.5-2.0 0); gravel 1.50 mm 
to 2.S5 rnm: clayey with scat tered gravel;  
weakly cemented;  very moist to wet at  

15.8-16.8': SANDY CLAY: pale yellowish 
' brown (10 YR 6 / 2 )  to brownish gray ( 5  .- YR 4/1) sand  (3 .0-2 .5  0): poorly sorted: 

moderately cemented;  moist. -- 16.8-17.0': SAND: moderate  yellowish 
brown (10 YR 514)  sand  ranging (1.5-1.0 - -  0) wirh some scat tered larger particles;  
tuoist to very moist. 

-' 

a m  15.5- 15.7'. 

Sarnp lor  C o l l o c t o d  or  / O l k o r  T o r t @  C o r r o r m o d  

P a g e 2  ot  4 



~ o c o t i o n  Rockv Flats PLant; Landfill Area 
C o o r d i n r l r r  

O r l l l l n g  C o r n p o n y  

D o t o  D r l l l o d  

O r l l l l n g  M o t h 0 4  

L o g g o d  B v  
a 0'0 lo Q I S  t 

C o m m o n t r  

I t 

17.0-18.0' SAMPLE 
Recovered 1.0/1.0 = 100%. 
17.0-17.8': SAND: pale yellowish brown 
(10 YR 6 / 2 ) :  f ine-gra ined  sand  (3 .0-2 .5  0) 
sliglitly clayey; nou-cemented; poorly 
sorted; wet. - ARAPAHOE FORMATION 

17.8-18': CLAYSTONE: moderate  yellow- - ish brown (10 YR 5 / 4 )  to  moderate  brown 
( 5  YR 4/J);  severely oxide stained: f ine-  .. gra ined  sand  (3 .5 -3 .0  0): moderately 
cemented: low plastic; weathered: very .. moist to  moist. 

-- 18.0-19.0 ' SAMPLE. 
Recovered 2.311.0 = 230%. 
SANDY CLAYSTONE: light brown ( 5  YR 
5 / 6 )  to moderate  brown ( 5  YR 4'4); f i n e -  .- grained sand  (3 .5 -3 .0  0) some noted light 
brownish gray ( 5  YR 6 /1 ) :  medium pias- .. tic: blockv and  somewhat  Invered: 
severely oxide stained: weathered: er! 
moist to moist a t  18.5'. 

19.0-20.0' SAM P L E  
. Recovered 1.0/1.0 = 100%. 

SANDY CLAYSTONE: colors as noted in .. previous runs; f ine-grained sand;  blocky: 
medium plastic: remaining severely oxide -- stained: weathered: moist. 

- D  

S r m p l o r  Col loctod or 
O t h o r  t o r t r  P o r t o r m o d  / 



~ o c r t i o n  Rockv Clars P l a n t ;  L a n d f i l l  Area 
c o o r a l ? a t e m  

T o t a l  O o p l h  

e o r r h o t r  w e 1 1  N O .  66-87 (cont’d.) 
G r o u n d  S u r f a c e  ~ ~ r r a t ~ o n  
W a t e r  Level  E n c o u n t r r o d  

S t a t l e  

D r l l l a r  

H0lp.r 

D r l l l l n @  Cluld  

C o m m o s t r  

I I / 
S r m g 1 . r  C ~ l l r c t o d  mr 

O t h r r  t o r t r  C e r f o r n o d  / 

+ I  20.0-2 1.0’ SAM PL& 
Recovered L.OIl.0 = 100%. 
SANDY CLAYSTONE: as noted in previ- 
ous runs; moderately cemented; highly 
weathered; moist. 

-- 21.0-22.0’ SAMPLE 
Recovered 1.3/1.0 = 130%. - -  SANDY CLAYSTONE: light brown ( 5  YR 
6 / J )  to pale yellowish brown ( 1 0  YR 6 1 2 )  -. to light gray ( N  7/0) streaked: slightly 
saudy; f ine-grained sand ( 3 5 3 . 0  8): 
moderately cemented: highly weathered; 
highly plastic: moist. 

22.0-23.0‘ SAMPLE, - -  Recovered 1.2/L.O’ = 120%. .- CLAYSTONE: slightly sandy; medium i f  
not highly plastic: moderately cemented; 

+ 

blocky; highly weathered; moist. 

TOTAL DEPTH: 23.0’ 

- B  

. 

. 
.- 
- 

-- 



W E L L  
C O M P L E T I O N  
N F O R M A T I O N  

c o c a t i o n  Rocky F l a t s  P l a n t ;  L a n d f i l l  Area W o l l  N o .  66-87 
C o o r a i n a t o s  N 19170.76 F 20226.01 E l o v r t i o n :  G r o u n d  S u r t a c o  3 8 1 . 9 0 '  

T o t a l  D o p t h :  W o l l  1 8 - 7 0 '  T O P  0 1  C a s i n g  5983.64'  
B o r o h o l o  7'3.00' 

F o r m r t l o n  o f  C o r n p l o t i o n  Rocky F l a t s  A l l u v i u m  
C a s i n g  M a t o r i a l  S c h  5 ,  Tvpe 316,  T F J  S t a i n l e s s  

S t e e l  
S c r o o n  M r t o r i . l  0 . 0  10" wi re  w r a p ,  t p e  316,  TFJ S u r f r c o  C r o l n g  D i r t n o t o r  
o r t o  I n s t r l l o d  November 2 4 ,  1987 s t g i n l e s s  s tee lApproved  B y  

I n o t a l l o d  B y  R -  Treat Y r n r g o r  

c r 0 i n g  ~ i ~ ~ ~ t ~ ~  ~~~ ID 
5" ID 

G o o l o g l o t  
CEARP M a n a ~ u  

C o m m o n t o  

G r o u n d  S u r f a c  

7 
S U r t r C O  S O I l  
M a t .  irl: 

p o r t  Land Type : 
rpmpnt 

r-1 e n t o n  i t 

F i l t o r  M a t o r i a l :  - 
32-42 S i l i c a  S: 

F l l t o r  Prch 
1 5 - 5 0  Longth  ( I t .  P 

Bre k 1111 

3 o r o h o l o  
D i a m o t o r :  

7 . 5 "  

1 8 . 2 0  k !  1 4 - 5 6  (11.1 

s i n g  

3.60 '  

- 

Well T o t a l  
O o p t h  ( I t . )  

B O  
T o  

B a c k f i l l  M r t ~ r I r l : ~  3/8" Volclav B e n t o n i t e  Pel le ts  



Well NO.: 66-57 

WELL DEVELOPMENT SUMMARY SHEET 

1 DATE I TIME I METHOO I VOLUME 1 APPEARANCE 

Muddy; yellowish 

COMMENTS 

Water level  11.0' before pumping 
Water level  11.9' a f t e r  DumDina 



PROJECT NO.: 6-3113-!7 CL!ENT: RocirreiI In te rna t iona i  

I T E  LOCATION: i?ocky i i a t s  Plant  DATE Oi SLi6 TEST: I-i?-Ba 

FiELJ INVESTIGATOR: K. HcNei i i  

YELL 10.: bb-a7 

INPUT CATA ARE: 

TiHE HEAD 
iFEETi ' ,  I 9 K  



ALPHA 
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20MPUTE3 VALUE 5i XO = 1.27 FEET 
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DIFFERENCE 
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ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUKMARY 

CRWNO TOP OF OEPTH UATER UATER 
YELL SURFACE CAS I NC STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATIOY ELEVATION Up EASE BELW TOC ELEVATION 

6687 01/05/88 5.981.90 5983.64 1.74 17.96 13.00 5970.64 
02/04/88 11-90 5971.74 
03/ 14/88 1 1  .so 5972. 14 
04/11/88 10.90 5972.74 
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INDEX OF D A T A  

Boring No.: 67-87 

Completed as well? Yes 

Data in File 

X Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

- x Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- X Water Level Data 

- x Saturated Thickness Hydrograph 

* PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX 0 



L O G  
OF 

B O'R E H O  L E 

~ o c a t i o -  3ockv F l a t s  P l a n t ;  Landfill Area B o t o k o l r ~  W o l l  N o .  6 7  - 87 
C o o r d i n r l r r  -6nlR7 7 8  F 7 ~ 7 8 - 7 9  G r o u n d  S u r f a c r  E l o v r t l o n  5969 .50 '  
T o t a l  D r p t h  3 1  . ~ n *  W a t r r  L o v o l  E n c o u n t r r r d  1 3 . 1 '  

Dril l ing C o m p a n y  Bovles BKOS. 0rlli .r S. Bradfield 
0110 0rl l l .d  December 3 .  1987  H O I ~ O ~  P. msa 
Drl l l lng N o t h o d  Hollow Stem Auger orl l l lnm Flu14 

S t a t i c  7 . 6 8 '  ( 4 1 1 1 1 8 8 )  

C o m m r n t r  

- .  

ROCKY FLATS ALLUVlUM 

5 2.0-4.0' S A M P L E  
Recovered 1.1/2.0' = 55%. 
2.0-2.7: CLAY: da rk  reddish brown (10 R 
3/41; contains coarse-grained sand and  
large pebbles; no HCl reaction; moist. 
2.7-3.1': SAND: moderate orange pink (IO 
R 7/4); f ine  to coarse-grained; large an- 
gular pebbles; no HCl reaction. 

9.0-3 0' S A M P L E  
Recovered 0.5/2.0' 25%. 
CLAY: dark  yellowish brown (IO YR 
4/2); slight HCI reaction; sandy; large 
subrounded pebbles; moist. 

4.0-6.0' SAMPJ.E 
Recovered 1.6/2.0' = 80%. 
4.0-4.8': CLAYEY SAND: reddish brown 
(IO R 6/4); angular pebbles; no HC1 reac- 
tion; slightly moist. 
4.8-5.6': SAND: moderate orange pink (10 
R 7/4); no HCI reaction; angular cobbles' 
and  pebbles; dry. 

10 

. .,.;.:.. 
:.,.. ..;. .::. 
::.: ::::: 
;;: :;, '.';.::: 
::::. ..,. :..:: 
.,..,'.'. ,... 6.0-8.0' SAMPLE, 

Recovered 0.9/2.0' = 45' p;;;;<:;i.;;.: . . . . . .  

, ........ .: E .:::'':::i,$A , ,,. ::"". small angular pebbles; no HCI reaction; 
dry. _- - -  -_ - -  - -_ -  

,+ 

S r m p l r r  C o l l r e t o d  or 
0th.r  T r o t #  ? o r f o r n o d  / 
HNu background - 
0.4. 
O V A  background = 
0.0. 
Ludlum background 
= 0. 

0.0-2.0': HNu: 2.0; 
OVA: 0.4. 

2.0-3.1': HNu: 0.3; 
OVA: 0.4. 

4.0-5.6': HNu: 0.8; 
OVA: 2.0. 

6.0-8.0': HNu: 0.6; 
Ludlum: 0. 

8.0-9.6': HNu: 0.4. 

OVA background: 
1.2. 

14.1-16.1': HNu: 0; 
OVA: 1.2. 

16.1 - 17.0': HNu: 0; 
OVA: 1.0. 

17.8- 18.8': HNu: 0; 
OVA: 1.0. 

18.8- 19.8': HNu: 0.2; 
OVA:. 0.8. 

P l a g o  1 o f  3 



1 r d 

L O G  
O F  

B O R E H O L E  

L o c a t i o 0  Rocky Flats Plant; Landfill Area B o f r h o l r  w r i i  N O .  67-87 (cont'd.) 
C o o r d r n r  t 0 8  G r o u n d  S u r f r c r  E l r r a t l o n  
T o t a l  O r p t h  W a t r r  L o v o l  E n c o u n t r r o d  

3 t r t l c  

Dr l l l lng C o m p a n y  0 r l I l o r  

O a t 0  D r l l l o d  H r l p r r  

Drl l l lng Y o t k o d  Ori l l lng F lu id  

L o g g o d  B y  C h o o k o d  m y  
a o o l o g l r t  $It. Mrnr@.r  

C t A R P  Maresor 
C ommontr  

t 
40 ' - I 

/ L l t h o l o g l c  D o r c r l p t l o n  

LO- 10.0' SAMPLE, 
Recovered 1.6/2.0' = 80%. 
3.0-9.1': SAND: moderate yellowish brown 
: l o  YR 5/4); coarse-grained to fine- 
grained; angular pebbles; no HCl reaction; 
moist. 
9.1-9.6': CLAY: pale olive (10 Y 6/2); 
dense; slightly sandy; no HC1 reaction; 
slightly moist. - 
Recovered 2.0/2.0' - 100%. 
10.0-11.5': CLAY: same as above except 
pockets of caliche and slight oxidation; 
moist. 
11.5-12.0': CLAY: moderate reddish 
orange (10 R 6/6); slightly more sandy 
then upper clay; moist. 

Total depth measured a t  12.1'. 
Adjust depth. 

62.1-1 4. I '  S A M P L E  
Recovered 2.2/2.0' = 110%. 
SAND: pale olive (10 Y 6/2) stained mod- 
erate yellowish brown (10 YR 5/4); some 
clay; wet. 

14.1- 16.1 ' SAMPLE, 
Recovered 1.3/2.0' = 65%. 
SAND: light bluish gray ( 5  B 7/1); stained 
with dark yellowish orange (10 YR 6/61; 
coarse-grained sand; high amount of clay; 
slightly moist. 

16.1-1 7. I '  S A M P L E  
Recovered 0.9/1.0' = 90%. 
16.1-16.4': SAND: same as above. 



L c 3 
OF 

B O R E I I O L E  

~ o c a t t o n  Rockv Flats Plant; L a n d u l  Area B o r r h o  

c 0 0  r d i n  i t 0  I G r o u n d  

T o t a l  O ~ p l k  W a t r r  

W O I I  N O .  67-87 (conc'd.) 
S u r f a c  r E l o r  a t l o n  

r v o l  E n c o u n t r r o d  

s t a t i c  

L o g g o d  B y  
O o o l o @ l r t  

t ARAPAHOE FOR MATION t 
16.4-17.0': CLAYSTONE: light gray ( N  
7/0); coal; dense; moist. 

Total depth measured 17.8'. 
Adjust depth. 

17.8-18.8' SAMPLE 
Recovered 1.8/1.0* = 180%. 
CLAYSTONE: same as above except 
stained with light brown (5  YR 5/6); 
blocky structure; moist to dry. 

+ 
.- Recovered 0.4/ 1.0' = 40%. 

CLAYSTONE: same as above. 

48.8-19.8' SAMPLL 

19.8-2 1.3' SAMPLE, 
9. Recovered 2.2/1.5' = 147%. 

CLAYSTONE: same as above. 

TOTAL DEPTH: 21.4'. - -  

. 
.I. 

- 
-- 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t i o n  itockv F la t s  P l a n t ;  Landfill Area 
C o o r d i n a t o r  N h n 1 8 3 . 7 8  F 3 0 6 7 8 . 7 9  
T o t a l  O o p t h :  W o l l  1 6 . 8 '  

B o r o h o l o  2 1 . 4 '  

W O l l  NO. 67-87 
E l o v r t i o n :  G r o u n d  S u r f r c o  5969.50 '  

T o p  of  C r a i n g  5971.72 '  

F o r m a t l o n  o f  C o r n p l o t i o n  Rockv F l a t s  A l l u v  ium 
C a r l n g  M a t o r i a l  Sch 5 .  T v p e  316, TFJ  Stainless car ing  O 1 a m o t o r  7 "  ID 
S c r o o n  M a t o r i d  0.010" wire  wrap. r pe  316,  TFJ  S u r t a c o  C a r i n g  ~ i a r n 0 t . r  
D r t o  I n r t r l l o d  December 4 .  1987 St'inless SteelApprov.d m y  
I n r t a l l o d  By J .  Bacchus S l t o  M a n a g o r  

S t e e l  5" ID 

0 O O l O g l 8 t  

CEARP Mn.0.r 

C o m m o n t r  

G r o u n d  S u r r a c o  

s u r r a c o  s.81. 

L o n g t h  ( f t . )  

1 
B o n  t o n i t o  I 3;0 ):::bth (11.) 

F i l t o r  Matorlal :  - 
3 2 - 4 2  S i l i c a  Sa 

4 

Fl l tor  P a c k  11.1 L.n*th (11.1 

S u r f a c o  c 

-c- 
3 o r o h o l o  
D i a m  t o r :  

7.5" 

i r l n g  

B o r o h o l o  
t o t a l  D o p t h  
( I t . )  

8.C k f 111 Y . t ~ r l a l /  318" Volc lay  B e n t o n i t e  Pel le ts  



OATE TIME METHOD VOLUME APPEARANCE 

I 1 /7 /87  1400 Pumping -------- Muddy and sandy 

Wll No.: 6 i - 3 7  

WELL DEVELOPMENT SUMMARY SHEET 

COMMENTS 

Water level  9.3'  before pumping; 
Water level  I O '  a f t e r  purnplng 
Hole depth: 17.2' 

- 

b 



PROJECT co.: 6-31 le-a; CLIENT: 3ockreil Ioternationai 

ITE i K A i ! O N :  iiocky Flats  Plant DATE OF 3 6  XiT: 1-27-33 

FIELD iHVEjTiGATDil :  K. HtNeiil 

ilGL NO.: 67-37 

INPUT JAiA ARE: 

TIHE HEAD 
lsee i (FEET) 



.-*-. -. . . . -. 
:I JKHI ~t ! : f 

300E-31 

! ,000E-32 

1.000E-93 

1. O ~ O E - G ~  

1.000E-35 

1.000E-'36 

1.000E-07 

1.000E-OB 

1.000E-09 

1.00GE-19 

IE?H 
i ~ A l i 2 0 1  t- 

: l v l l f  

-- 
L. ., . -. 

a, 293 i -? i  

1.21E-95 

1.61 4E-35 

2.407Ed5 

2.989E-35 

3.563E-35 

4.133E-35 

4.69%-05 

5.2bOE-35 

5. W E - 3 5  

A i  Yl !tjR 
:nrNS. --. 

;. ;07i-?O 
6.565;-56 

1 45oi-35 

?.04EE-;j5 

2.62CE-$5 

;. 19X-05 

3. 754E-05 

4.31 !E-05 

4.865E-05 

r. 144~-155-- 5.41OE-35 
'-- 

V I : ~  -- . . THNS. 

?. 75%-36 

.. 41 /E-95 r-- 

?. 163E-35 

2.3i9E-05 

3.306E-45 

3.873:-05 

1.434E-35 

4.993E-65 

5.540E-35 

6 .  33G-35 

iwa  

92 j Y l 5  

,592136 

,369!23 

,203057 

.2?a586 

,190840 

,164699 

,1452!6 

,129625 

.io6590 

i IK 
3i;i idTitNS 

257 I 53 

142.95 

92.59 

S . \ 8  

52.55 

43.25 

36.75 

32.05 

28.37 

LJ.J? 
- 

3!FE?i!iiE 
I!4 

. 00 

114.59 

50.37 

25.40 

14.63 

9.30 

6.50 

4.70 

3.67 

5.05 



ALPHA - 

24?,2 i j  
3 2 . 3 0  
XL. BO 
422.03 
462.33 
547.00 
bb7.00 
787. ir0 
?07.00 

1027.00 
1167.30 

- * I  

ii0 HAS CGNPUTED FilOM KYOHN VOLUFE PJF XU6 

METHOD OF COOPER, 1RU)EHOEFT AND PAPADOPULOS 

COMPUTE5 EEjliLTS: 

COMPIITED VALE JF -3 = 1.49 FEET 

AND PiE!lEA;ILii'! UNIT? An"E !!i FTisec 

ROO7 dERN 
SRURRE 2F 

TINE 
OEV I li i ONS 

113.:5 

29.90 

23.99 

-. .I 
J / . ' E  

47, ';4 

56.05 

61.?2 

t.a.25 

34.51 

ci.jj 

DIFFEXNCE 
IN RJS 

.oo 

84.05 

8.51 

-15.73 

-11.36 

-7.35 

-5.24 

-4 .  :; 

-13.x 

-117 



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOU TOC ELEVATION 

6787 01/06/88 5969.50 5971.72 2.22 16.46 4.30 5967.62 
02/04/88 10.60 5961.32 
03/21 /88 10.00 5961 .72 
04/11/08 9.90 5961.82 



20 

1 0  

a 

SATURATED THICKNESS IN WELL # 67-87 

I I I I I I I I I I I I I I I I 1 I I I 1 
J A S 0 N 0-86J-87 F M A M J J A S 0 N 0-87J-88 F M A 

DATE 



INDEX OF DATA 

Boring No.: 68-87 

Completed as well? Yes 

Data in Fi le  

x Log of Borehole 

x Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

- 

- 
X Water Level Data 

X Saturated Thickness Hydrograph 

- 
- 

PRESENT LANDFILL CLOSURE CHARACTERIZATI- .V REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



I C G  
OF 

B O R E f i O L E  

B O r ~ h o l o /  W 0 1 1  N O .  - L o c a t t o e  Jock\ - .  Flats ?Lant: L a n d f i l l  Area 
~ o o r a ~ n r r o i  G r o u n d  S u r t r c o  E l o v r t i o n  5968.48 '  40163.59 E 20680.82 

T o t a l  D o p t t l  20.0' W r t o r  L o v o l  E n c o u n t o r o d  11.15' 

A. Bacchus L o g g o d  01 
a o o l o g l r t  

C h o c k 0 4  By  
alto Managor  

I 

ROCKY FLATS A L L U V I U M  .. 
.. 0.0-2.0' SAMPLE, 

Recovered 1.812.0' = 90%. 
0.0-1.1': GRAVEL: dark  yellowish brown 
(10 YR 4 / 2 )  and  dusky brown (10 YR .. 2 /2 ) :  clay, silt, and sand; gravel is angular 
to subrounded: caliche: moist .  

A- 1.1-1.8': CLAY: moderate reddish brown 

- - - - -  

Sampler C o l l o c t o 4  0 1  

O t h o r  T O r t B  P o r t o r m o d  / 

10 

15 

20 

(10 YR 416) w i t h  dark yellowish brown 
(10 YR 4/21; contains roots: angular peb- 
bles; slight HCl reaction: dense; moist. 

2.0-4.0' SAMPLE. 
Recovered 0.812.0' = 40%. 
CLAY: same as above except no HCI reac- 
tion and  more sandy. 

4.0-6.0 SAM P L E  
Recovered 0.712.0' = 3570. 
CLAY: same a s  above except dry. 

5.o-a.o* SAMPLE, 
Recovered 0.812.0' = 40%. 
SAND: light brown ( 5  YR 516) ;  coarse: 
angular: pebbles and  silt: no HCI reaction; 
dry, moist in  shoe. 

Total depth measured 7.8' 
Ad j us t de p t 11. 

7.8-9.8 ' SAh4PLE. 
Recovered 1.312.0' = 65%. 
SAND: same as  above except chunks of  
bedrock; moist to very moist at the 
bottom of the run. 

P a g o  1 o r  3 

HNu background = 
0.2. 
O V A  background = 
1.4-1.8. 
Ludlum background 
= 0. 

g.0-1-89: H N ~ :  0; 
OVA: 1.7. 

2.0-2.8': HNu: 2.1; 
OVA: 1.5. 

4.0-4.7': HNu: 0; 
OVA: 1.4. 

6 0 - 6 . x :  HNu: 0.4; 
OVA: 0.1. 

7.8-9.K: HNu: 0.2; 
OVA: 1.8. 

9.8-11.8': HNu: 0: 
OVA: 7.0. 

12.0-13.0': HNu: 0; 
OVA: 1.0. 

14.0-15.8': HNu: 0; 
OVA: 1.2. 

15.9-16.9': HNu: 0; 
OVA: 0.8. 

16.9-18.5': HNU: 0: 
OVA: 0.8. 



L O G  
O F  

B O R E H O L E  . 

L o c a t i o n  Rockv Flats Plant; Landfill Area Boroholo /  W 0 1 1  No. 68-87 (cant Id - )  

C o o r d l n a t o s  Ground S u r t a c o  E l o v a t i o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  
Drl l l lng Company  

0.10 0fil l .d 

Dr l l l lng M o t h o d  

D r l l l o r  

H o i p o r  

D r i l l i n g  Fluid 

C h o c k o d  B y  L o g g o d  B y  
S i t .  M a n a g o r  GOOlOgi8t 

CEARP Yanagor  

Commonta  

/ Lithologic D o s c r l p t l o n  

9.8-11.8 ' SAMPI& 
Recovered 2.2/2.0' = 110%. 
9.8-10.05': SAND: same a s  above. 
10.05-11.15': SANDY CLAY: pale olive (10  
Y 6 / 2 )  stained with light brown ( 5  Y R  
S/G); mica: coal; quartzi te :  no €IC1 
reaction: moist. 
11.5-11.8': SAND: da rk  yellowish orange 
(10  Y R  6 / 6 ) :  coarse anpular  quar tz i te  
cobbles: sand  eraitis are  very n i i e u l n r :  
feldspar:  wet. 

Toral  depth  measured 12.0'. 
Adjust  depth.  

12.0- 14.0' SAhlP L& 
Recovered 1.012.0' = 50%. 
SAND: same as  above. 

J4.0- 16.0 ' S AMP LE, 
Recovered 1.812.0' = 90?0. 
14.0-15.3': SAND: same as above. 

A R A P A H O E  F O R M A T I O N  

15.3-15.5': SANDSTONE : light gray ( N  
7/01: some clay; subangular:  clean sand: 
moist to wet. 
15.5-15.8': CLAYSTONE: l i g h t  gray ( N  
7 / 0 )  stained with da rk  yellowish orange 
(10 Y R  6/6): blocky s t ructure ,  sl ightly 
iiioist to dry .  

Tota l  depth measured lS.9' 
Adjust depth.  

S a m p l o s  C o i l o c t o d  or  
O t h o r  T O O t 8  P o r t o r m o d  / 
19.0-20.0': HNu: 0; 
OVA: 0.4. 

~ a a o  2 o t  3 



L O G  
O F  

BOREHOLE 

L o c a t i o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area eorohoi./  w 011 N O .  68-87 (cant ' d . )  
C o o r d l n a t o r  G r o u n d  S u r t a c o  E l o v a t l o n  
T o t a l  Oopth  W a t o r  L o r 0 1  E n c o u n t o r o d  

Orlll lng Company  

Oat. O r l I I o d  

Or l l l lng M o t h o d  

Loggod B y  
Goolog lo t  

S t a t l c  

O r l l l o r  

H o l p o r  

Orl l l lng F lu ld  

C h o c k o d  B y  
S i t 0  Managor  

CEAAP Yanaaor  
C o m m o n t r  

/ 
L l t h o l o g l c  D o r c r l p t l o n  

t t  Recovered 1.2/1.0' = 120%. 
CLAYSTONE: light olive gray ( 5  Y 5 / 2 k  
stained with dark yellowish orange (10  
Y R  6 / 6 )  and light brown ( 5  YR 5 / 6 ) ;  
blocky structure: coal: moist. 

L 
16.9-18.9' SAMPLE, 

.- Recovered 1.6 i2 .0 '  = 80%. 
CLAYSTONE: same as above. 

Total depth measured 19.0'. 
a. 

-- Adjust depth. 

19.0-20.0' SAMPLE. 
Recovered 1.5/1.0' = 150qo. 
CLAYSTONE: same as above but sligll 
sandy: moist. 

-- 
. 

TOTAL DEPTH: 20.0'. 

Sampler C o l l o c t o d  or 
O t h o r  T o r t r  P o r l o r m o d  / 



W E L L  
C O M P L E T I O N  

I N F O R M A T I O N  

W O l l  N O .  68-57 
E l o v a t i o n :  G r o u n d  S u r f a c o  5968 .48 '  

T o p  O f  C a r i n g  5970 .31 '  

F o r m r t l o n  o r  Cornp io t ion  Rocky F l a t s  Al luvium 
C r r l n g  U r t r r i r l  3ch 5 ,  Tvpe 316,  TFJ S t a i n l e s s  

S t e e l  
S c r o o n  Y r t o r l . l  0.010" wire w r a p ,  T 
D i t .  In r t r I loeDecember  4 67. 1987 St2in1ess S t e e l ~ p p r o v o d  b y  

i n r t r i i ~ t i  by J .  Bacchus S I t o  Y r n r g o r  

D i r m r t o r  711 ID 
P e  316 ,  TFJ S u r r r c o  C r r l n g  ~ ~ r m o t o r  5" ID 

~ O O l O Q l r t  

CEARP Man- 
C o m m o n t r  

Ground S u r f r c  

S u r r r c o  S o r l  

rPmPnr 
P o r t  l a n d  Type 

B o n t o n i t o  

L o n g t h  ( I t .  

F i l l o r  Y a t o r l a l :  - 
3 2 - 4 2  S i l i c a  Sz 

1 
F l l t o r  C r c h  

6.95 Longth  (11. 

I 

J 
8 r c k f l l l  Y;torlr l :  3/8" Vo lc l av  B e n t o n i t e  Pe l l e t s  



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND 
UELL SURFACE 
NUMEER DATE ELEVATION 

6887 01/06/88 5968.48 
02/04/88 
03/21 /88 
04/11/88 

TOP OF DEPTH WATER UATER 
CASING STICK OF S I  DEPTH SURFACE 
ELEVATION UP BASE . B E L W  TOC ELEVATION 

5970.31 1.85 15.75 9.80 5960.51 
5961.21 9.10 

8.80 5961 . S 1  
8.20 5962.11 
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INDEX OF DATA 

Boring No.: 70-87 

Completed as well? yp9 

Data i n  File 

X Log of Borehole 

X Well Construction Summaries - 
Well Development Summaries - 
Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Data . 

X Saturated Thickness Hydrograph - 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1908 APPENDIX B 



L O G  
O F  

B O R E H O L E  

~ o c r t i o o  Rockv Flats P l a n t ;  L a n d f i l l  Area B o r o k o l o  W o I I  N o .  70-57 
~ o o r a ~ n a t o r  39588.09 E 2 1 0 9 8 3  Ground S u r t a c o  E l o v r t l o n  5966.30 '  
T o t a l  O o p t h  17 .0 '  W a 1 . r  L O V O I  E n c o u n t o r o d  None 

S t a t i c  7 . 4 0 '  (4/11/88) 
D r l l l i n g  C o m p a n y  B o v l e s  Bros.  b r l l l o r  S .  B r a d f i e l d  
0.10 D r l l l o d  December  1 4 ,  1987 140ip.r R .  P a r k e r  
Dr l l l lng  Y o t h o d  Hollow S t e m  h u g e r  D r l l l l n g  F l u l d  1 
Lo9g.d BY R .  Treat 

Goologlot  
C h o c k o d  B Y  

8 I t o  M a n a g o r  

C t A R P  Maragor  
C o m m o n t r  

I 
- 0  

/ / / 

CKY FLATS A L L U V I U M  

0.0-2.0' SAMPLE, 
Recovered 0.9/2.0'  = 45%. 
CLAYEY GRAVEL:  dusky brown ( 5  YR 
2 / 2 1  to modera te  brown ( 5  YR 414); 
slightly sandy;  cobbles; gravel  0.25 mm to 
2.25 mm; angular  a n d  subangular ;  

- 5  moderately cemented: dense: moist. 

2.0-4.0' SAMPLE. 

2.0-2.8': SANDY CLAYEY G R A V E L  : 
Recovered 1.812.0' = 90%. 

moderate  brown ( 5  YR 4/4); f ine  a n d  
medium-grained sand  ranging (2.5-2.0 01 
up  to (0.0-0.5 0) with 1.25 mm gravel, 
angular  a n d  subangular ;  scat tered gravel; 
moderately cemented; poorly sorted; 
moist. 
2.8-3.8': SAND A N D  GRAVEL: light 
brown ( 5  YR 6 / 4 )  to varyiug pale yellow- 
ish brown (10 YR 6/2) ;  sand  ranging (3.0- 
2.5 0) to (0.5-0.0 0): scat tered gravel 
ranging 0.25 m m  to 1.75 . m m ;  gravel 
a n g u l a r .  a n d  subangular  a n d  few sub- 
rounded: poorly sorted; weakly cemented: 
i ight  moist.  

- 10 

- 15 
4.0 - 6.0' S AMP LE, 
Recorded 0 3 / 2 0 '  = 40%. 
t i R A V E L L Y  SAND: light brown ( 5  YR 
6/4) to vary iug  moderate brown ( 5  YR 
4/41; sand  (3.0-2.5 0) to (0.0-0.5. 8);  1.25 
mm scat tered gravel subangular .  sub- 
rounded.  a n d  angular ;  poorly sorted; 
weakly cemented;  light moist. 

S a m e l o r  C o l l o c t o d  or  
O t h o r  t o r t r  P o i f o r m o d  / 

H N U  Background=l.O 
O V A  Background-0.2 
Ludlum Rack- 
ground=O. 

No readings above 
background.  



L O G  
O F  

BOREHOLE - 

L o c a t i o n  Rockv Flats  P l a n t :  l a n d  fill Area Boroho 

C o o r d l n a t o a  G r o u n d  

T o t a l  D o p t h  W a t o r  

Drlll lng Company  

Oat. Dr l l lod 
D r I I l o r  

H o l p o r  

o / W o l l  No. - ( r n n r ' d  ) 

S u r r a c o  E l o v a t i o n  

,oval E n t o u n t o r o d  

S t a t l c  

Drl l l lng M o t h o d  D r l l l l n g  F l u l d  
Loggod By C h o c k o d  B y  

G o o l o g i s t  S l t o  M a n a g o r  

C E A R P  Managor  
Commonta 

I/ L l t h o l o g l c  0 o s c r l p t l o n  

6.0-8.0' S A M P L E  
Recovered 0.712.0' = 35%. 
SAND: light hrown ( 5  Y R  6 / 4 )  sand rang- 
ing  (2 .5 -2 .0  0) to (0.5-1.0 8); scat tered 
gravel  0.25 mm to 3.50 mm; angular  and  
subangular :  poorly sorted: weaklv 
cemented;  light. moist. 

8.0-10.0' SAMPLE, 
Recovered 0 .0 /2 .0 '  = 0%. 
Cut t ings  indicate  clayey sand  with some 
gravels. 

10.0- 12.0' SAMPLE, 
Recovered 0.014/2.0 = 0.12%. 
Sample retained as a large size gravel  
measuring 4.25 mm; subrounded.  

12.0-14.0' SAMPL& 
Recovered 2.0 l2 .0  = 100%. 
12.0- 13.5': C L A Y E Y  SAND: moderate  
brown ( 5  Y R  4/4) to varying light brown 
of ( 5  YR 5 / 6 )  to ( 5  YR 6 / 4 )  sand;  f ine-  
gra ined  (3.0-2.5 0) and  (2.5-2.0 8); poorly 
sorted,  weakly cemented: moist. . 

A R A P A H O E  FORMATION 

12.5- 14.0': C L A Y E Y  SANDSTONE: pa le 
yellowish b r o w n  (10  Y R  6 / 2 )  t o ,  dark  
yellowish orange LO Y R  6 i 6 )  to light 
gray ( N  7 /0 )  s t r e a k e d :  g r a i n  size (2.5-2.0 
8): subrounded and  rounded;  severely 
oxide stained; massive; poorly sorted; 
highly weathered;  moist. 

Samploa  C o l l o c t o d  o r  
O t h o r  T o r t @  P o r r o r m o d  / 



L O G  
O F  

BOREHOLE 
I 

L o c a t l o n  Rockv F U  ' 1 Area BOrOhol r /WOl l  N O .  - l r p p r ' d  1 

c oord lna  t o r  Ground Sur iacr  E l o v a t l o n  

T o t a l  Dopth  ~ a t o r  L O V O I  E n c o u n t r r o d  

Orlll lng Company  

Oat. Drlllod 

Drll l lng M r t h o d  

s t 8 t l C  

D r l l l o r  

I H o l p o r  

Or l l l lng  F l u l d  
L o g g e d  B y  

0 ologla t 
C h o c k o d  B y  

Sl to  M a n a g o r  

CEARP Y a n r g o r  
Commontr  

/ 
L l t h o l o g l c  D o r c r l p t l o n  

f 

t 

1 4.0 - 1 6.0' SA MP LE, 
Recovered  2.012.0' = 100%. 
CLAYEY SANDSTONE: varying brown 
a n d  gray as noted  in  prev ious  run; con-  
t inued  severe ly  o x i d e  stained; f i n e -  
grained sand  (2.5-2.0 0); massive: 
moderate ly  cemented;  moist.  

1 6.0 - 1 7.0' SA hi P L E, 
Recovered  l . O / l . O '  = 100%. 
SANDY CLAYSTONE: med.ium dark gray 
( N  J/O): s l ight ly  weathered:  f ine -gra ined  
sands: massive; l o w '  plastic; blockv: mod- 
erate ly  cemented:  w i t h  th in  o x i d e  ( F e )  
streaks noted: mois t .  i 

TOTAL DEPTH: 17.0' t 

+ 

SamplOS C o l l o e t o d  or  
O t h o r  T o r t s  P o r f o r m o d  / 

1 I 



W E L L  
C O M P L E T I O N  
I N F O R  MA T l O N  

~ o c a t l o n  !?ockv F l a t s  P l a n t ;  Landfill Area 
C o o r e ~ n . t ~ ~  N 39588.09 E 21098.79 
T o t a l  D o p t h :  W e l l  16 .5 '  

1 7 . 0 '  B o r o h o l o  

W O I I  N o . .  70-87 
E l o v a t i o n :  Ground S u r t r c o  5 9 6 6 . 3 0 '  

T o p  o f  C a s i n g  5968.35'  

Ground Sur fscc  

7 
s u r r a c o  S O 8 1  
M a t o  ial:  

P o r t l a n d  T y p e  I 
CPmPnr 

' S u r f a c o  

,Length ((1.1 2.00 S e a l  

F i l t o r  M a t o r i a l :  - 
32-42 S i l i c a  Sa  

F i l t o r  P a c k  
13-80  L o n g t h  (11.1 - 

9 

I -  

- .: . .  
f .....: . .  . .  

$ .  . .  
. .  . .  . .  
.. . .. . . .. . .  .. .. .. . .  .. - '. 
. 1. . .  . . ,  

. .  . .  . .  . .  

. .  - 
9 :.., 
P '.; 

.. 

""l 
-1- I 

I 
3 o r r h o l o  
2 i a m o t r r :  

01 o f  , S c r i o n  ;.et1 3 .50 '  

W o l l  T o t a l  
16.50  0 o e t h  (11.1 

qK 12.76 L o n g t h  

f (7 
17 .OO + t h  



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

CRWND TOP OF DEPTH UATER UATER 
SURFACE WELL SURFACE CAS I NG STICK OF SI DEPTH - NUWER DATE ELEVATION ELEVATION UP EASE EELW TOC ELEVATION 

7087 01/06/88 5966.30 5968.35 2.05 16.26 -1.00 DRY 
02/04/88 -1  .oo ORY 
03/21/88 -1  .oo DRY 
06/11/88 9.40 5958.95 
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SATURATED THICKNESS IN WELL # 70-87 
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INDEX OF DATA 

Boring No.: 71-87 

Completed as well? Yes 

Data in  File 

x Log of Borehole 

,y Well Construction Summaries 

Well Development Summaries 

X Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

,y Water Level Data 

x Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 A P P E N D S  B 



L O G  
O F  

B O R E H O L E  

~ o c o t ~ o n  b c k v  F l a t s  Plant; Landfill .-\rea B o r o h o l o  WoII N o .  71-87 
C o o r d t n r ~ o s  40339.90 E 20991.74 G r o u n d  S u r f r c o  E l o v r t l o n  5963 .39 '  
~ 0 1 . 1  0 0 p 1 h  1 8 . 5 '  W a t o r  L o v o l  E n c o u n t o r o d  5 .0 '  

D r l l l l n g  C o m p a n y  Bovles Bros. D r l l l o r  S .  B r a d f i e l d  
O r t o  D r l l l o o  December 10,  1987 n0lp.r K. Parke r  
D r l l l l n g  M o t h o d  Hollow S t e m  Xueer D r l l l l n g  F l u l d  None 

S t a t i c  b . 6 2 '  ( 5 / 1 1 / 8 8 )  

C o m m o n t a  

5 - 

- 10 

Y FLATS ALLUVIUM 

D . 0 - 2.0' S A MP L c. 
Recovered 0.6/2.0' = 30%. 
SOIL: grayish brown (5 Y R  312) ;  roots; 
angular  pebbles; sand; caliche; moist. 

Total  depth  measured 6.5'. 

-8.5' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
CLAYEY SILTY SAND: da rk  yellowish 
orange (10 YR 6/6); clasts of quartzite; 
no HCI reaction; wet on top of the run; 

- 15 

2.0-4.0' SAMPLE. 
Recovered 1.1/2.0* = 55%. 
CLAYEY SAND: yellowish gray (5 Y 
7/2); high amount  of caliche; angular  
pebbles of quar tz i te  a n d  igneous rock; 
contains chunks of clay bedrock; slightly 
moist to dry.  

4.0-5.0 ' SAMPLE. 
Recovered 0.6/1.0' = 60%. 
CLAYEY SAND: same as  above except 
less clay and  much more caliche. 

5.0-7.0' SAMPLE. 
No recovery; dr i l led with center  bit. 

S a m o l o r  C o l l o c t o d  or  
O t h o r  t r r t r  C o i f o r m a d  / 

0 V A back gr ou n d=0.7 
HNu background=0.4 
N o  readings above 
background. 



9.0- 1 I .o* SAMPLE. -- Recovered 1.6/2.0' = 80%. 
9.0-10.2': S A N D Y  CLAY: dark  yellowish -- orange (10 Y R  6/6); large angular  
pebbles; small angular  cobbles; no  HC1 

L 

reaction; moist to wet. 
._ 10.2-10.6': S A N D Y  CLAY: light gray (N 

7/0) stained with dark  yellowish orange -- (IO YR 6/6); fine-grained sand; moderate 
HCI reaction: moist. - 

11.0-13.0' SAMPLE. -- Recovered 1.6/2.0' = 80%. 
11.0-11.4': S A N D Y  CLAY: same 3s -- above. 
11.4-13.0': S A N D Y  CLAY: light gray (N -- 7/0); stained with da rk  yellowish orange 
(10 YR 6/6); angular  pebbles of fe ldspar  

L O G  
O F  

BOREHOLE 

-g 

-_ 

B o r o h o l o / W o l l  No.  7 1 - 8 7  (cont'd-) ~ ~ ~ ~ t l ~ ~  Rocky Flats Plant; Landfill Area 

Coordinator G r o u n d  S u r t a c o  E l o v a t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

D r i l l i n g  Company  D r I I I o r  

H o l p o r  D a t e  Dr l l lod 

Dri l l ing Mothod Dr l l l lng  F l u l d  
Loggod By C h o c k o d  B y  

GOOlOgi8t Sit.  M a n a g o r  

CEARP Managor  

a n d  quartzi te ;  moist to  wet. 

- 13.0- 15.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
13.0-133: S A N D Y  CLAY: same as  
above. 

- A R A P A H O E  FORMATION 

-- 13.5-14.1': CLAYSTONE: light gray ( N  
7/0); stained with da rk  yellowish orange -- (10 YR 6/6); dense; moist. 

-- 15.0-17.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 

contains  coal; slightly moist. 
"CLAYSTONE: same 3s above except 

Commonts  

/ 
Lithologic D o r c r l p t l o n  

I I I - 4 

i + 

Sarnplos C o l l o c t o d  or 
O t h o r  T o r t s  P o r t o r m o d  / 



1 , 

L O G  
OF 

BOREHOLE 

B o r o h o l o / W o l i  No. 71-87 (cont'd*)  ti^,, Rocky F l a t s  P l a n t ;  Landfill Area 

Coordinator G r o u n d  S u r l a c o  E l o v a t i o n  

T o t a l  Oopth W a t a r  L o v o l  E n c o u n t o r 0 0  

S t a t i c  

Dr l l l lng Company  D r i l l o r  

0.10 Dr l l iod  H o l p o r  

Dr l l l lng M o t h o d  Ori i i ing F l u i d  

C h o c k o d  8 y  
S l t o  M a n a g o r  

C E A A P  Y a n a g o r  * 

C o m m o n t r  

L l t h o l o g l c  0 o r c r l p t i o n  

-3 
t 

t 

S i m p l o r  C o l l o e t o d  o r  
O t h o r  t o r t r  P o r l o r m o d  



I 

I 

W E L L  
C O M P L E T I O N  
I N F O R M  A T  I O N  

L o c a t i o n  

C o o r d i n r  

Rockv F l a t s  P l a n t ;  L a n d f i l l  Area 
0 s  N 40339.90 E 20991.74 

T o t a l  O i p t h :  W e l l  13-85 '  
B o r o h o l o  1 8 - 5 0 !  

W o l l  No. 71-87 
E l o v a t i o n :  G r o u n d  S u r f a c o  i 9 6 3 . 7 9 '  

T O P  or c a ~ l n g  5965.47'  

F o r m a l l o n  or C o r n p l o t i o n  Rocky Flats  Alluvium 
C a s i n g  M a t o r i a l  S c h  5 ,  Tvpe 316 ,  TFJ S t a i n l e s s  

S t e e l  
S c r o o n  Y a t o r l r l  0 . 0  LO" w i r e  wrap. T ype 316,  T F J  
O a t .  Installed December 11, 1987 S t e e  
I n a t a l l o d  B Y  J .  Bacchus 

G o o l o g l r t  

C o m m o n t r  

G r o u n d  Surracc 
4 I f I I f f ' I I ,  

S u r f a c o  S o a l  
M a t o  i a l :  

P o r t l a n d  Type I 
rpmpnt 

F i l t o r  M a t o r i a l :  - 
3 2 - 4 2  S i l i c a  Sa 

I 

L o n a t h  ( I t . )  

I 
9 

I -  1 B a c k  f i l l  

3 o r e h o l o  
D i a m  e l  or: 

7 . 5 "  

i r i n g  

B o r o h o l o  

: 3.50 '  

T o t a l  

18.50 J 
b o p t k  

- J 
E a c k f l l l  Y a t o r l a l :  3/8" Volclav Bentoni te  P e l l e t s  



PROJECT N i l . :  e-3118-67 

ITE LGidTiGN: ?ccKy Fiats Plant 

FIELD i!NESTiEATOR: K. FcNei A 1  

WELL NO.: 71-37 

iNPUT DATA ARE: 

TIRE HEAD 
lsec 1 liiiii 



9LFHA 

!. 000E-34 - 
! ,500E-$5 

CU.VUTi3 VALUE I?F ii0 = !.?O iiiT 

STGMT i Vi TY 

I .  030E-41 

1.1)ooi-92 

I .  300i-03 

1.000E-04 

1,OOCE-35 

1.300E-?b 

i ,300i-31 

: I oor)i-c3 

1. COO:-!;: 

1. tXCE- 13 

HAX iFJH R A T I O  JF PGOT HEAN 
iRANS. '1' k A M E  TO WARE OF 

DEVIBTiONS 
TGAR TIME 

3.363:-45 i d  5691!? 71.17 

1.Oi9E-31 I ab9540 !6.?! 

! I i5Z-34 .ii4l!C !Li9 

DIFFERENCE 
IN MS 

IO0 

42.64 

18.39 

8.84 

4.92 

3.09 

2.11  

1.53 

I .  l i  

-. 
* 73 



dELl SO.: 71-27 

TIHE iiun 
lsec i tFEET1 

33.00 
35.00 
40.00 
45.00 
50.00 
55. oa 
s3.3a 
$5. oa 
70.00 
76.00 
80.30 
90.00  
!03.00 
110.00 
1?0.00 
!30.00 
i 40 .33  
150.30 
!b0 . :0  
liO.00 
:30.03 
10F.,i\$ 

1$3.30 
:19,3;1 
239.33 
259.00  -. 779,  

301.00 
...; 9. xi .- 



- - -  - . - . 
: : U N H l ;  ;::'! 

1.300E-31 

1.000E-32 

1 000E-05 

1. WOE-04 

1.000E-05 

,000E-36 

.000E-37 

,000E-08 

000E-09 

.000E-lO 

~ 

!E.i!i 
Ti iAMSRiS-  

::vi!r 
. . I , .  -., 

?.990E-05 

5.964E-05 

9.069i-35 

1.212i-rJ4 

1 I 51 1E-04 

1.807E-34 

2.100E-94 

2.391E-94 

2. b78E-04 

2. 9bOE-54 

?E34 
XRREA- 
2 i i i i? 

Lfl19E-36 

7.617E-Ob 

1.15BE-G5 

1.548E-35 

1.930E-05 

2.308E-GS 

2.682E-65 

3.053E-35 

3.420E-05 

5. i8OE-35 

~~ ~ 

niNiRi4  
TiMNS. 

2.59%-05 - 

5.529E-05 

8.151E-35 

1.043E-04 

1.259E-04 

1.474E-94 

1. be7i-04 

1,899E-04 

2.067E-34 

2.141E-04 

! A I  I W R  
T a R W s .  

4.026E-05 

7.563E-05 

1.27 I E - C i  

1.780E-34 

2.277E-04 

2.764E-04 

3.247E-04 

3.72bE-04 

4.203E-04 

4, 678E-34 

:;AI? 

.477252. 

,341149 

.53287? 

. 608096 

,673361 

,713903 

,742636 

,764245 

.797832 

.a57204 

i i N E  
JNIRiiONS 

10.47 

7.51 

14.e7 

20.29 

23.51 

25.61 

27.08 

28.17 

29. IS 

31.65 

DiFEMKE - 
IN ans 

* 00 

22.96 

-7.36 

-5.42 

-3.22 

-2.10 

-1.47 

-1.09 

-1.28 

-2.20 

e 



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

CROUYO 
UELL SURFACE - -  NUMBER DATE ELEVATION 

7187 01/05/88 5963.39 
02/04/88 
03 /14 /88  
04/11/88 

TOP OF 
CASIYC 
ELEVATION 

5965.47 

ST I CK 

up 

2.08 

DEPTH 
OF SI 
BASE 

13.57 

- 
UATER WATER 
DEPTH SUR FACE 
B E L W  TOC ELEVATION 

7.10 5958.37 
6.70 5958.77 
6.40 5959.07 
6.00 5959.67 



# 

1 I I I I I I I I 1 I 
0 0 0 0 0 0 

r 8 N  (D a t 
0 
b 

0 0 0  
w 0 gl Q 
0 



INDEX OF DATA 

Boring No.: 72-87 

Completed as well? Yes 

Data in File 

x Log of Borehole - 
- x Well Construction Summaries 

- Well Development Summaries 

Hydraulic Conductivity Test Data 4 - 
and Results 

Packer Test Data and Results 

x Water Level Data - 
x . Saturated Thickness Hydrograph 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX 



L O G  
OF 

B O R E H O L E  

- 20 

~ o c r t i o ~  Rockv F l a t s  Plant; L a n d f i l l  .Area B o r o k o l o ,  W o I I  N o .  77 - 87  

C o o r d i n r ~ o r  N 39459 . 1 2  E 20855.2G G r o u n d  S u r f r c o  E l o v r t l o n  5969.11 '  
T o t a l  D o p t k  15 .0 '  W a t o r  L 0 v . l  € n c o u n t o r o d  6 . 0 '  

D r i l l i n g  C o m p r n y  Bovles Bros. 0r111.r S .  B r a d f i e l d  
O r t o  D r l l l o d  December 1 6 ,  1987 n o l p o r  K .  Parker  
Drl l l lng u o t h o d  Hollow Stem Auger  D r l l l l n g  F l u l d  None 

s t a t i c  2 . 1 3 '  (4111188)  

4.0-6.0' SAMPLE. -- .- -- Recovered 1.0/2.0' = 50%. 
SAND WITH SCATTERED GRAVEL:  

2.5 8) to scat tered (1.0-0.5 01; gravel  1.00 

sorted: light moist. 

- - - -co lor  as s ta ted above: sand  ranging (3.0- 

a. - -- mm a n d  smaller: weakly cemented: poorly 

C o m m o n t r  

/ f / - 
ROCK Y FLATS A L L U V I U M  

0 .O- 2 .O ' S AMP Le. 

0.0-0.3': CLAY A N D  GRAVEL:  dusky 
Recovered 1.812.0' = 90%. 

brown ( 5  YR 2 / 2 ) ;  scat tered cobbles; sub- 
angular  a n d  subrounded gravel  with 
numerous roots; moderately cemented;  
li gli t moist. 

5 0.3-1.8': SAND A N D  GRAVEL:  gravish 
orauge (10 Y R  7 / 4 )  to  some da rk  yellow- 
ish orange  (10 Y R  6 /6) :  sand (2.5-2.0 8) to 
scat tered (1.0-0.5 0); gravel rangiug  f rom 
1.25 mm to 2.75 mm: subangular  and  
subrounded:  very calcareous: weakly 
cemented; moist. 

- 

- 10 

- 15 

2.0-3 5 ' SAMPLE. 
Kecovered 1.0/1.5' = 67%. 
SAND A N D  GRAVEL: very pale orange  
(10 YR 8 / 2 )  to some da rk  yellowish 
orange  (10 YR 6 / 6 )  to light brown ( 5  YR 
5/6) ;  sand  ranging (2.5-2.0 0) to scat tered 
(0.5-0.0 0); gravel  ranging 0.25 mm to 2.25  
mm: subangular ,  subrounded.  a n d  few 
rounded:  weakly cemented: poorly sorted: 
very calcareous: moist. 

Samples C o l l o c t o d  or / O t h o r  T o a t e  C o r f o r n e d  

HNu Background=0.6 
O V A  Background=l.Z 
Ludlum Back- 
grou nd=O 

9.0-1.8': Readings on 
core: I iNu  = 5.4; 
O V A  = 4.2. 

&O-1.8': Direct I t i t  
sample: 72870000DH. 

2.0-3.0': Readings on 
core: HNu = 0.0: 
OVA = 1.4. 

2.0-3.0': Direct h i t  
sample: 72870002DH. 

4.0-5.0': Readings on 
core: HNu = 1.5; 
O V A  = 0.0. 

4.0-5.0': Direct h i t /  
11 ppe r con t a c t sample: 
7 2 a 7000 J LI c. 
6.0-8.0': Water 
ta ble/con tact sample: 
7 2 a 7 o o o 6 cc-r . 

8.0-10.0': Bedrock 
sa ni p 1 e: 7 2 8 7 00 0 8 B R . 



a 
L O G  
O F  

BOREHOLE 

L o c a t i o n  Rockv F l a t s  P l a n t :  L a n d f i l l  Area Boroholo /  W 0 1 1  No.  72-87 ( c o n t  ' d . )  
C o o r d i n a t o s  Ground S u r f a c o  E l o v a t l o n  
T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

Orlll lng Company  D r i l l o r  

H o l p o r  D a t r  Dr l l lod  

Drl l l lng M o t h o d  D r l l l l n g  F l u i d  
Loggod B y  C h o c k o d  B y  

G o o l o g i r t  Sltr  M a n a g o r  

CEARP M a n a g o r  
C o m m o n t r  

t 
- I  
i - 

+ 

f 

+ 

L i t h o l o g l e  0 0 r c r i p t i o n  

6.0-8.0 * SAMPLE. 
Recovered 2.0/?.0' = 100%. 
6.0-6.5': SAND A N D  SCATTERED 
GRAVELS: light brown ( 5  YR 5 ! 6 )  to 
moderate brown ( 5  YR 41'4): sand  ( 2 . 5 - 2 . 0  
0 )  and  (1.5-1.0 0): rounded:  lion-cemented: 
poorly sorted: wet a t  6.0'. 

A R A P A H O E  FORMATION 

6.5-8.0': CLAYEY SANDSTONE: varving 
light brown ( 5  YR 5 / 6 )  a n d . ( 5  YR 6/41 to 
moderate  brown ( 5  YR 4 / 4 )  with pale 
yellowish brown (10 YR 6 / 2 ) :  sand  (3.0- 
2.5 8 ) ;  weakly to non-cemented; poorly 
sorted; moderately oxide ( F e )  s ta ined;  
highly weathered very moist to moist. 

8.0-10.0' SAMPLE. 
Recovered ?.0/2.0' = 100%. 
C L A Y E Y  SANDSTONE: varying light 
brown (5 YR 6 i J )  and  ( 5  YR 5i6). light 
brownish gray ( 5  YR 6 i l ) ,  a n d  brownish 
gray ( 5  YR 411): f ine-grained sand  of 
(3.5-3.0 0) low to possible medium plastic: 
hardened  s m a l l  calcite fragments:  moder-  
a te ly  cemented: poorly sorted; moderately 
oxide ( F e )  stained: highly weathered, 
moist. 

10.0 - 1 2.0' S AMP L E. 
Recovered O.O/?.O' = OTo. 

1' 0-13.0' SAE fPLE. 
Recovered 0.0/1.0' = 0%. 

Samplos  C o l l o c t o d  or 
O t h o r  T o r t s  P o r f o r m o d  / 
13.0-13.6': Field 
screen readings: 
H N U  = 0.4 (1.5); 
OVA = 0.0 (0.0). 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  Rockv F l a t s  P l a n t :  L a n d f i l l  Area B o r r h o l r /  W 0 1 1  No.  ;?-s i  ( c o n t  ' d .  
C o o r d l n r t r r  Ground S u r f a c o  E l o v r t l o n  

t o t a l  Dopth  W a t a r  Lor.! E n e o u n t o r o d  

Orlll lng Company  

O a t r  O r l l l r d  

Orlll lng Y r t h o d  

Logged B y  
Goologlot 

S t a t l c  

0rll l .r 

H o l e o r  

Or l l l lng  F l u l d  

C h o c k o d  B y  
S l t o  M a n a g o r  

C E A R P  M a n a g o r  

Commonta 

I I / 
L l t h o l o g l c  O o a c r l p t l o n  

/ / 

\ 
t 

t 

13.0- 15.0' SAMPLE. 
Recovered 0.6t2.0' = 30%. 
S A N D Y  C'LAYSTONE: medium gray ( N  
5/01: medium i f  not high ly  plastic: mod- 
erately cemented:  f ine-grained sand (3.5- 
3.0 0); weathered,  moist. 

TOTAL DEPTH: 15.0'. 

' t  

i 

S i m p l o r  Col lOCtOd or / 0th.r T a r t 8  P a r ? o r m o d  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

SUrf8CO S o a l  
M a t o  ia l :  

p o r t l a n d  Type I 

~ o c a t i o n  Rock!' F l a t s  P l a n t ;  L a n d f i l l  Area 
~ o o r d i n a t o s  N 39459 .12 E 20855 .24  
T o t a l  0 0 p t h :  W o l l  7 .0 '  

B o r o h o l o  15.0' 

[ 2'oo 

- Well No. 

E l o v a t i o n :  G r o u n d  S u r f a c o  5969 .11' 
t o p  0 1  C a s i n g  59 71 .18 '  

S u r f a c o  

,":n"fth (11.1 

Formation o f  C o m p l o t l o n  Rockv F l a t s  Alluvium 
C a s i n g  Matorla1 Sch 5 .  TvDe  3 1 6 ,  T F J  S t a i n l e s s  c a s i n g  ~ i ~ ~ ~ t 0 r  7'9 ID 
 croon  ato or la^ 0.010'' wire w r a P .  ~ l p e  316, TFJ s u r f a c e  c a s i n g  01am0t . r  
0110 Installed December 1 7 ,  1987 
I n r t a l l o d  b y  R -  T r e a t  S I t o  Y a n a g o r  

S t e e l  5 "  ID 
Stee lAppro*od e y  

G o o l o g i s t  

CEARP Man- 
C o m m o n t s  

0 n t o n i t  

F l l l ~ f  Y8t0f\.L: - 
3 2 - 4 2  S i l i c a  S a  

F l l t o r  P a c k  

B a c  kr i l l  1-z 

t o p  o f  C a s l n g  t 

D i a m  tor: 

M I  

. . ,. . . .  . .  . . . .  
.:.. I 

mn D o p t  

1 W . l  

i s l n g  

I I 
. . . .  

I I r r r e h  I 3 . 2 '  . .  . .  . .  . 

I I I 

t h  



ROCKY FLATS PRESENT LANDFILL 

WATER LEVEL SUMMARY 

GROUND 
UELL SURFACE 
NUMBER DATE ELEVATION - 
7287 01/06/88 5969.11 

02/04/88 
03/14/88 
04/11/88 

TOP OF 
CASING S T I C K  
ELEVATION Up 

5971.18 2.07 

DEPTH 
OF SI 
BASE - 
8.76 

UATER UATER 
DEPTH SURFACE 
B E L W  TOC ELEVATION 

6.00 5965.18 
5.00 5966.18 

4.20 5966.98 
4.70 5966. ca 
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YC 

7 
CD 
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APPENDIX C-5 

P R E S E N T  LANDFILL 1987 S U R F A C E  WATER A N D  SEDIMENT 
SAMPLING R E S U L T S  

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



ROCKWELL INTERNATIONAL 
NORTH AMERICAN SPACE OPERATIONS 
P . O .  BOX 464 
GOLDEN, COLORADO 80401 

DISTRIBUTION: LAB NUMBER: E87-4207 
F. J. Blaha, E.M., T452 F DATE:12-03-87 
Garvin Hewitt, Liqu. Waste, 374 ACCOUNT NO: 986070-00 

FILE 

SAMPLE DESCRIPTION 

One sediment and three surface water samples were sampled on 
09-30-87. 
SED 1 and SWLF 1 are samples from the west side of t h e  pond at 
the landfill. SWLF 2 and 3 are water samples from the landfill. 

ANALYSIS RESULTS 

SEDLF 1 SWLF 1 SWLF 2 SWLF 3 
m g / W  mg/l mg/l mg/l 

-- -- Cyanide 2.08 -- 
Chloride 

Sulfate 

TD S 

Alkalinity 

Nitrate 

97.0 121.5 123.7 

37.6 8.1 8.5 

655 1,081 1,082 

402 190 195 

c 0 . 2 0  c0.20 c0.20 

-- 
-- 
-- 
-- 
-- 



, 
I 

Analysis by I C P  1 

HSL Metals SEDLF 1 SWLF 1 SWLF 2 SWLF 3 
(total 1 ( mg/ kg 1 (mg/l) (mg/l) (mg/l) 

Silver 
Aluminum 
Barium 
Calcium 
Cobalt 
C hr om i um 
Copper 
Iron 
Magnesium 
Manganese 
Molybdenum 
Sodium 
Nickel 
Strontium 
Van ad i urn 
Zinc 

7.6U 
35,000 

10,700 
<22 

39.3 
19.2 
20 ,200 
4,710 

197 
22u 

2 , l0OU 
< 37 

185 

80.5 
64.5 

128 

.0076U 

.2324 

64.7146 
-022ou 
.0122 
.0063U 
.3705 

.1424 

.022ou 

.037ou 

.5847 

.024OU 

.02oou 

.2568 

33.4648 

113.2378 

.0076U 

.7041 

94.7446 
.022ou 
.0192 
.0072 

2.2593 
73.6777 

.3363 

.022ou 
225.8143 

.037OU 
1.0469 
.024OU 
.0337 

.la84 

.0076U 
,5842 

100.4984 
.022ou 
.0168 
.0063U 

2.3245 
74.5405 

.4216 

.022ou 
216.0188 

.0370U 
1.0474 
.024OU 
.0320 

-1885 

U = analyzed, not detected 

Results for water are reported with blank. 1 1 

Analysis by atomic absorption: 

Antimony 
Arsenic 
Cadmium 
Lead 
Mercury 
Po t as s ium 
S e 1 en ium 
Tha 1 1 i urn 
Cesium 
Be r y 1 1 ium 

< 6  

(0.6. 
36 

C0.3 
5,400 
(0.6 
1.3 

<25* 
0.9 

28 
(0.05 
(0.010 
<O .  005 
(0.005 

<o.  0002 
13 

<0.005 
<0.010 

c0.2 
(0.005 

Some present below detection limit. 

(0.05 
<0.010 
(0.005 
(0.005 

<0.0002 
9 

(0. 005 
(0.010 

(0.2 
C0.005 

(0.05 
<0.010 
(0.005 
(0.005 

<0.0002 
10 

<0.005 
<0.010 

(0.2 
< O  .005 



Page 3 

Radiochemistry: 

SEDLF 1 SFLF 1 
pCi/g pCi/g 

U-234 4.621.0 

U-235 (2.3f2.1110-1 

U-238 1.120.5 

Pu-239 (1-322.8110-1 

Am-241 (0.0+1.3)10-1 

Tritium 0.43 

Sr-90 0.4 

CS-137 0.3 

gross alpha 5723 

gross beta 5426 

SFLF 2 SFLF 3 
pCi/l pCi/l 

0.921.7 0.022.0 (0.05.9) 10-1 

(2.225.8)lO-1 (1.4~6.1110-1 1.1+1.8 - 
2.0+1.3 c 2.021.9 (0.0_+5.5) 10-1 

0.020.9 (0.025.6) 10-1 ( 0 . 0 2 9 . 7  110-1 

0.021.3 0.021.8 (0.0+5.1) - 10-1 

1.4%10+2 4.4x10+2 2*3xI0+3 

1.8 1.1 c1.0 

c1.0 c1.0 c1.0 

4 29 1523 2 331 1 

27+22 - 16213 2423 

Organics analyses, see attachements. 



VOLATILE ORGANIC REPORT SHEET 

U= analyzed, not detected J= present below detection limit 

All results in ug/L (Liquid) or ug/Kg (Solid) 
11/11/87 )#rl 



SEMI-VOLATILE ORGANIC REPORT SHEET 
Requestor K nid4 Charge# ?5-1070-~w Lab# E87- s o 7  
Sample Date ?-30-8.7 Report Date I$-/- @ Page - -  2 of 3 

0 
All results in ug/L (Liquid) or ug/Kg (Solid) 

W I I ~  HNN U= onolvzed. not detected J=  oresent below detection limit 



SEMI-VOLATILE ORGANIC REPORT SHEET 
Requestor f J l d  ha Charge# ?86070-0~1 Lab# €87- yj07 
Sample Date 7 - 7 0 ~ ~ 7  Report Date n - 1 . 8 1  P a g e l o f  3 

Dibenz(a,h)anthracene 11556 u 
3enzo(q,h,i)perylene J , S o  0 

All results in ug/L (Liquid) or ug/Kg (Solid) 
iimm w U= analvzed. not detected J= oresent below detection limit 



APPENDIX C-4 

S E D  I MEN T A N  A L Y TIC A L DATA 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILE ORGANICS 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



L i s t :  Customer I D ' S :  All 

8608-041-051 
8608-024-019 
8608-024-022 

SED0308860 
SED0608860 
SED0708860 

51 
1 9  
22 



Surrogate Recovery 

8608-041-051 
SED0308860 
Soi 1 
U W K G  
1.2 

8608-026-019 
SED0608860 
Soi 1 
UG/KC 
1.2 _ - _ _ _ _ _ - _ _ _ _ _ _  

Chtoromethane ...................... 
Bromomethane. ...................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone....'.. ...................... 
Carbon bisulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate............. ......... 
BromodichLoromethane ............... 
1,2-DichLoropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibranochloromethane ............... 
l,l,2-Trichloroetha ne.............. 
Benzene............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentan one............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1.1,2,2-Tetrachloroethane .......... 
Toluene.. .......................... 
Chlorobenzene. ..................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
90 
240 

s u  
s u  
s u  
s u  
s u  
s u  
10 u 
5 u  
s u  
10 u 
5 u  
5 u  
s u  
s u  
s u  
s u  
s u  
s u  
10 u 
s u  
10 u 
10 u 
s u  
5 u  
5 u  
s u  
s u  
s u  
s u  

10 u 
10 u 
10 u 
10 u 
1 J  

106 
1 J  
s u  
s u  
s u  
5 u  
s u  

s u  
s u  
10 u 
5 u  
s u  
s u  
s u  
s u  
s u  
5 u  
5 u  
10 u 
s u  
10 u 
10 u 
5 u  
5 u  
s u  
5 3  
s u  
s u  
5 u  

19 

10 u 
10 u 
10 u 
10 u 
2 J  

173 
2 J  
s u  
5 u  
5 u  
s u  
5 u  
10 u 
5 u  
5 u  
10 u 
s u  
5 u  
s u  
5 u  
s u  
s u  
s u  
5 u  
10 u 
5 u  
10 u 
10 u 
s u  
s u  
s u  
5 u  
s u  
s u  
5 u  

. - .  ............. 

..------__.._ 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. )/.=Percent recovery. 



S E MI-VO LA TI L ES 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPEND ICES 



8608-046-002 
SED0708860 
Soi 1 
UG/KG 
40 

- - - - - - - - - - - - _ _ _ _  

2-Fluorophenol: 
Phenol-d5: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 

2-Fluorobiphenyl :  
p-Terphenyl-d14: ---------_--_____-__---------.-.----- 

Ana 1 y tes  

24 x 
21 x 
32 X 
26 X 
36 X 
24 x 

Phenol ............................. 
bis(2-Chloroethy1)Ether ............ 
2-Chlorophenol ..................... 
1,3-0ichlorobenzene ................ 
1,G-Dichlorobenzene ................ 
Benzyl Alcohol  ..................... 
1,2-0ichlorobenzene ................ 
bis(2-Ch1oroisopropyl)Ether ........ 
2-Methylphenol ..................... 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol  ...................... 
2,4-0imethylphenol ................. 
Benzoic Ac id  ....................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,G-Oichlorophenol ................. 
1,2 ,4-Tr ich lo robenzm ............. 
Naphthalene ........................ 
4-Chloroani Line.......... .......... 
Hexachlororbutadie ne............,... 
4-Chloro-3-methylphenol ............ 
Hexachlorocyclopentadiene .......... 
2-Methylnaphthalene ................ 
2,4,6-Trichlorophenol .............. 
2,4,5- l r ichlorophenol  .............. 
2-Chloronaphthalene ................ 
.?-Nitroaniline..................... 
Dimethyl Phtha la te  ................. 
Acenaphthylene ..................... 

390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

2000 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

2000 
390 

2000 
390 
390 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

400 
400 
coo 
400 
coo 
400 
GOO 
coo 
400 
GOO 
coo 
400 
400 
400 
400 
COO 

2000 
COO 
400 
COO 
400 
coo 
400 
COO 

20 
LOO 
400 

2000 
LOO 

2000 
coo 
coo 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

LOO u 
400 u 
coo u 
coo u 
coo u 
coo u 
400 u 
coo u 
400 u 
400 U 
GOO u 
LOO u 
LOO u 
coo u 
COO u 
400 u 

2000 u 
coo u 
COO u 
COO u 
coo u 
coo u 
coo u 
400 u 
LOO u 
coo u 
coo u 

2000 u 
coo u 

2000 u 
LOO u 
coo u 

Modif iers:  U=Analyred, no t  detected. J-Present below de tec t i on  l i m i t .  B=Present i n  blank. NS=Not spiked. %=Percent .recovery. 



LANDFILL SEDIMENT SAMPLES 
GC/MS DATA SUMMARY 

Semivo la t i le  HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 

Analytes 

3 - N i t r o a n i l i n e  ..................... 
Acenaphthene ....................... 
2,C-Dinitrophenol .................. 
4-Nitrophenol  ...................... 
Dibenzofuran ....................... 
2,4-D in i t ro to luene ................. 
2,6-Oin i t ro to luene ................. 
Die thy lph tha la te  ................... 
4-Chlorophenyt-phenytether ......... 
Fluorene ........................... 
4 - N i t r o a n i l i n e  ..................... 
4,6-Oinitro-2-methylphenol ......... 
N-Ni t rosd ipheny lamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene... ............... 
Pentachlorophenol 
Phenanthrene.. 
Anthracene... ...................... 
d i - n - B u t y l  Ph tha la te  
Fluoranthene. ...................... 
Pyrene ............................. 
Buty l  Benzyl Phthalate.  ............ 
3,3'-Dichlorobenzidine ............. 
Benzo(a1Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
d i -n -Oc ty l  Phthalate.  .............. 
Benzo(b)Fluoranthene...... ......... 
Benzo(k)Fluoranthene..... .......... 
Benzo(a)Pyrene........ ............. 
Indeno(l,2,3-cd)Pyrene ............. 

'Oibenz(a,h)Anthrac ene.............. 
Benzo(g,h,i)Peryle ne............... 

.................. 
..................... 

I 
i ............... 

2000 
390 

2000 
2000 

390 
390 
390 
390 
390 
390 

2000 
2000 
1100 
390 
390 

2000 
390 
390 
390 
390 
390 
390 
780 
390 
190 
390 
390 
390 
390 
390 
390 
390 
390 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
U 
U 
U 
U 

U 
B 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
U 
U 
U 

2000 u 
240 J 

2000 u 
2000 u 

160 J 
400 u 
400 u 
400 u 
400 U 
160 J 

2000 u 
2000 u 
360 JB 
400 u 
400 u 

2000 u 
1400 
400 

1600 
1300 

80 J 

COO u 
800 U 
520 
120 J 
530 
coo u 
880 
880 
560 
560 
400 u 
680 

2000 
400 

2000 
2000 

400 
400 
400 
400 
LOO 
400 

2000 
2000 
240 
400 
400 
320 
400 
COO 
LOO 
coo 
400 
coo 
800 
coo 
200 
LOO 
400 
400 
400 
coo 
400 
400 
COO 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
J 
U 
U 
U 
U 
U 

U 
U 
U 
J 
U 
U 
U 

U 
U 
U 
U 
U 

I. Modi f iers:  U=Analyted, not detected. J=Present belou de tec t i on  l i m i t .  B=Present i n  blank. N S z N O t  spiked. %=Percent recovery. 



PESTICIDE/PCBs 
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ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPEND ICES 



, - - -  

RFU Batch ID: 
Customer ID: 

Matr ix :  
Un i ts :  

D i l u t i o n  Factor: 

8608-074-001 
SED0308860 
Soi 1 
UG/KG 
.250 

_ _ - - _ _ _ _ - _ _ _ _  

8608-046-001 
SED0608860 
Soi 1 
UG/KG 
.la69 

8608-046-002 
SED0708860 
Soi 1 
UWKG 
. la69 

.................................. 
Surrogate Recovery 

D i -n -k r ty lch lo rendate :  30 X 74 x 69 X ........................................................................................................................... 
Ana 1 y tes  

Alpha-BHC .......................... 
Seta-BHC ........................... 
Oelta-BHC .......................... 
Gam-BHC (Lindane) ................ 
Heptachlor ......................... 
A t d r i n  ............................. 
Heptachlor Epoxide ................. 
Endosulfan I . . . . . . . . . . . .  ........... 
D i e l d r i n  ........................... 
4 , 4 ' - D Q E  ........................... 
Endrin.. ........................... 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
4,C'-DQD ............................ 
Endosulfan S u l f a t e  ................. 
4,C'-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone...,.................. 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016... .................... 
Aroclor-1221 ....................... 
Aroclor-1232 ....................... 
Aroclor-1242 ....................... 
Aroclor-1248 ....................... 
Aroclor-1254.. ..................... 
Aroclor-1260. ...................... 

2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  

20 u 
4 u  

20 u 
40 U 
20 u 
20 u 
20 u 
20 u 
20 u 
40 U 
40 U 

1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 

3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  

15 u 
3 u  

15 u 
30 U 
15 u 
15 u 
15 u 
15 u 
15 u 
30 U 
30 U 

1.5 u 
1.7 U 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 

3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  

15 u 
3 u  

15 U 
30 U 
15 u 
15 . u 
15 u 
15 u 
15 u 
30 U 
30 U 

Mod i f ie rs :  U=Analyzed, no t  detected. J=Present below de tec t i on  l i m i t .  B=Present i n  blank. NS=Not spiked. %=Percent recovery. io 



RADIONUCLIDES 
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List: Customer ID’S: All 

1000-000-353 
1000-000-357 
1000-000-358 

SED0308860 
SED0608860 
SED0708860 

22542-7-7 
22509-14-4 
22509-14-5 



RFU Batch I D :  1000-000-353 1000-000-357  1000-000-358  
SED0608860 SED0708860 Customer I D :  SED0308860 

Matr ix :  S o i l  Soi 1 SoiL . 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
uraniun 2 3 3 ,  234 ................... 
uraniun 235 ........................ 
uraniun 2 3 8 . . .  ..................... 
S t r o n t i m  89, 9 0 . . . . . . . . . . . . . .  ..... 
Plutoniun 239 ,  2 6 0 . . .  .............. 
Americiun 241 ....................... 
Cesiun 137 ......................... 
Triti un............................ 

24 + / -  ,10 p c i / g  

0.95 +I-  0 . 1 9  p c i h  

1.0 +I-  0 . 2  pc i /g  

1.9 +I- 0.1 pc i /g  
0 . 4 2  +I-  0.06 pc i /g  

-0.03 +I- 0 .24  pci /ml 

32 +/ -  6 p c i / g  

NR 

NR 

NR 

16 +/ -  9 p c i / g  

0.57 +I- 0 . 2 2 -  p c i / g  

0 .33  +I- 0 . 1 7  p c i / g  

0 .01  +I-  0 .02  p c i / g  
0 .49  +I- 0 .23  p c i / g  

0.17 +I-  0 . 2 6  pci /ml 

17 +/ -  6 p c i / g  

NR 

NR 

NR 

26 + / -  10 p c i / g  
22 + / -  6 p c i / g  

0.76 + / -  0.28 pc i /g  
NR 

0 . 6 3  + / -  0 . 2 5  pc i /g  

0.00 + / -  0 . 0 9  pc i /g  
0.01 + / -  0.06 pc i /g  

0.12 + / -  0.25 pci /ml 

NR 

NR 



1 - 
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INORGANICS 



L i s t :  Customer ID’S: ~ 1 1  

8608-041-053 
8608-024-021 
8608-024-024 

SED0308860 
SED0608860 
SED0708860 



LANDFILL  SEDIMENT SAMPLES 
INORGANIC 

DATA SUMMARY REPORT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RFW Batch N u n b e r :  C l i en t :  ROCKWELL (ROCKY FLATS) Page: 1 

Sample In format ion 

........................................................................................................................... 

8608-024-021 8608-024-024 RFW Batch IO: 8608-041-053 
Customer ID.: SED0308860 SED0608860 SED0708860 

Matr ix :  Water Soi 1 Soi 1 
........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as Cat03 ..................... 
Chloride. .......................... 
Sul fa te ............................ 
pH ................................. 
Fluor ide ........................... 
N i t r a t e - N i t r i t e - N i t r o g e n  ........... 
Su l f i de  ............................ 
Phosphate .......................... 
Cyanide, Total................... .. 
Hexavalent Chraniun (Cr+6)... ...... 
Total  Dissolved Solids............. 
Total  Suspended Solids............. 
X Sotids... ........................ 

NR 
NR 

. 12 
91 

113.7 

0.005 
NA 
MA 
NA 

88 

NR 
NR 
16 

386 

w / k g  46.9 

0.099 
NA 
NA 
NA 
79 x 

NR 
NR 

37 
764 

54.5 

0.13 
NA 
NA 
NA 

86 % 

I 



MET A L S 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPEXDICES 



8608-041-052 
8608-024-020 
8608-024-023 

SED0308860 
SED0608860 
SED0708860 



RFU Batch ID :  8608-041-052 8608-024-020 8608-026-023 
Customer ID :  SED0308860 SED0608860 SED 0 708860 

Mat r ix :  S o i l  Soi 1 S o i l  
Un i ts :  MC/KG MG/KG MG/KG 

........................................................................................................................... 
Metals 

S i l v e r  (Ag), to ta l . .  ............ 
Aluninun ( A l ) ,  t o t a l .  ............. 
Bar iun  (Ea), t o t a l  .............. 
E e r y l l i u n  (Be), t o t a l  .............. 
Calc iun  (Ca), t o t a l  .............. 
Cadmiun (Cd) ,  t o t a l  .............. 
Cobalt (Co), t o t a l .  ............. 
Chromiun ( C r ) ,  t o t a l  .............. 
Cesium (Cs), total . . . .  .......... 
Copper (Cu), to ta l . .  ............ 
i ron  (Fe), t o t a l  .............. 
Mercury (Hg), t o t a l  ............... 
Potassiun (K ), t o t a l  .............. 
L i t h i u n  ( L i ) ,  t o t a l  .............. 
Manganese (Mn),  t o t a l  .............. 
Molybdenun(Mo), t o t a l  .............. 
S o d i u n  (Na), total............. . 

Arsenic (As), t o t a l  .............. 

Magnesiun (Mg), t o t a l  .............. 

Nicke l  ( N i l ,  t o t a l  .............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l  .............. 
S t r o n t i u n  (Sr), t o t a l  .............. 
T h a l l i u n  (11). total . . .  ........... 
Vanadiun (V  1, t o t a l  .............. 
Z i n c  (Zn), total......... ..... 

2.2 
9.7 

0.10 
57 

2.3 
71 0 
0.6 U 
8.0 

16 
11 u 
19 

12500 
0.26 
2610 

250 
200 

11 
230 U 

14 
14 

0.13 
14 

32 
71 

5.7 u 

1.1 u 

1.2 u 
10500 

1.1 
152 
1.2 

3990 
0.58 U 
6.9 
8.0 

10 u 
15 

27700 
0.50 
3640 

2030 
360 

12 u 
170 

15 
7.9 
2.3 U 
0.1 u 
49 
44 
40 
71 

0.88 U 
10500 

1.3 
124 

0.88 
5890 
0.64 u 
7.0 
7.0 

10 u 
13 

30300 
0.18 
4450 

2570 
533 
8.8 U 
256 

12 
12 

1.8 U 
0.10 u 

57 
90 
42 
61 



A P P E N D I X  C 

A N A L Y T I C A L  C H E M I S T R Y  
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This  appendix contains analytical results fo r  surface water, sediment, and  

ground-water  samples collected in 1986, 1987, and  f i rs t  quar te r  1988 when available 

f o r  the Present Landfi l l  Area. The  enclosed da ta  a re  presented in the following 

order: 

Appendix C-1: Ground-Water Analytical Data  Alluvial Wells 
Volatile Organics 
Semi-Vola tiles 
Pesticide/PCBs 
Radionuclides 
Inorganics 
Metals 

Appendix C-2: Ground-Water Analytical Data  Bedrock Wells 
Volatile Organics 
Radionuclides 
Inorganics 
Metals 

Appendix C-3: Surface Water Analytical Data  
Volatile Organics 
Semi-Volatiles 
Pesticide/PCBs 
Radionuclides 
Inorganics 
Metals 

Appendix C-4: Sediment Analytical Data 
Volatile Organics 
Semi-Vola tiles 
Pesticide/PCBs 
Radionuclides 
Inorganics 
Metals 

Appendix C-5: Present Landfi l l  1987 Surface Water and  Sediment ' 

Sampling Results 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 
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APPENDIX C-1 

GROUND-WATER ANALYTICAL DATA 
ALLUVIAL WELLS 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
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VOL AT1 L E 0 R G A N  ICs 

I 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
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WESTON ANALYTICS: Volatiles June 24, 1988 Page: 1 

RFW Batch I D  

0188-881-020 
0387-881-074 
0188-881-021 
0188-88 1-015 
0187-88 1-100 
0287-881-047 
0387-881-076 
0487-881-067 
0188-881-017 
0487-881-072 
8710-006-0050 
0187-881-098 
0287-881-043 
0387-881-084 
0487-88 1-001 
0187-881-073 
0287-881-038 
0188-88 1-00 1 
0188-881-002 
0187-881-097 
0287-881-082 
0188-881-003 
0188-881-006 
0 188 -8 8 1-004 io 0 188-88 1-005 
0188-881-010 
0188-881-008 
0188-881-009 
0188-881-011 
8610-044-031 
8610-044-006 
8610-044-016 
8706-079-0010 

05 

0 6-8 6-02-0 1-88 
06-86-08-10-87 
07-86-02-01-88 
10-86-02-01-88 
10-86-05-14-87 
10-86-06-15-87 
10-86-08-10-87 
10-86-12-15-87 
42-87-02-02-88 
42-87-12-16-87 
45-86 
45-86-05-15-87 
45-86-06-12-87 
45-86-08-14-87 
45-86-09-30-87 
5-86-05-04-87 
5-86-06-09-87 
58-87-01-22-88 
59-87-01-22-88 
6-86-05-13-87 
6-86-06-09-87 
60-87-01-22-88 
61-87-01-26-88 
62-87-01-25-88 
63-87-01-26-88 
65-87-01-27-88 
67-87-01-27-88 
68-87-01-27-88 
72-87-01-27-88 
G108610860 
G458610860 
G458610862 
GW4287 

31 
06 
16 
01 



RFU Batch I D :  0188-881-020 0387-881 -074 0188-881-021 0188-881-015 
10-86-02-01-88 Customer ID: 06-86-02-01-88 06-86-08-10-87 07-86-02-01-88 

Mat r ix :  Uater Uater Uater Uater 
Units: UC/L UC/L UG/L UG/L 

D i l u t i o n  Factor: 1.0 1 .o 1 .o ----------__-___.---------------.-----------------------------.-.------.------------------------.-------------------------- 
Surrogate Recovery 

Toluene-d8: 102 x x 
Bromofluorobenzene: 94 x x 

1,2-D ich lo roe thane-d :  86% x _--_____-_._____.___--------------------------------------------.-------------- 
Ana 1 y tes  

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Ch lor ide  ..................... 
Chloroethane ....................... 
Methylene Ch lor ide  ................. 
Acetone............................ 
Carbon D i s u l f i d e .  .................. 
1, l -Dichloroethene ................. 
1, l -Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l , l , l -T r i ch lo roe thane  .............. 
Carbon Tet rach lo r ide  ............... 
V iny l  Acetate...................... 
Bromodichloromethane ............... 
1.2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibrmch loromethane ............... 
1,1,2-Tr ichloroetha ne.............. 
Benzene............................ 
c is -1 ,3 -D ich lo ropr  opme............ 
2-Ch loroe thy lv iny le ther  ............ 
Bromoform. ......................... 
4-Methyl-2-pentan one............... 
2-Hexanone.. ....................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene.. ..................... 
Styrene ............................ 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 

NR 
NR 
5 u  

NR 
NR 
NR 
NR 
NR 

Total  Xylenes ...................... 5 u  NR 

Mod i f ie rs :  UnAnalyzed, no t  detected. JnPresent below de tec t i on  l i m i t .  B=Present 

l o  u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
3 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

in blank. NS=Not spiked. %=Percent recovery. 



Chloromethane..... ................. 
Bromomethane ....................... 
V iny l  Ch lor ide  ..................... 
Chloroethane. ...................... 
Methylene Ch lor ide  ................. 
Acetone............................ 
Carbon D i s u l f i d e  ................... 
1;l-Dichloroethene ................. 
1, l -Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Oichloroethane ................. 
2-Butanone ......................... 
l , l , l - T r i c h l o r o e t h a n e  .............. 
Carbon Tet rach lo r ide  ............... 
Viny l  Acetate...................... 
Bromodichloromethane ............... 
1,2-0ichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane.. ............. 
1,1 ,2-Tr ich lo roe than .............. 
Benzene............................ 
c i s - 1 . 3 - D i c h l o r o p r o p e  ............ 
2-Ch loroe thy lv iny le thcr  ............ 
Bromoform .......................... 
4-Methyl-2-penta none............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene.. .......................... 
Chlorobenzene...... ................ 
Ethylbenzene ....................... 
Styrene ............................ 
Tota l  Xylenes. ..................... 

NR 

NR 

NR 
NR 
NR 
NR 
NR 
L U  

4 u  
4 u  
e u  

4 u  
c u  

FIR 

NR 

NR 
NR 
NR 

NR 
4 u  

4 u  
NR 

NR 

NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
4 

NR 
4 
4 
4 

NR 
4 
4 

NR 
NR 
NR 
NR 
4 

NR 
4 

NR 
NR 
NR 
NR 
NR 
NR 
4 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

5 
NR 

S 
S 
5 

NR 
5 
5 

NR 
NR 
NR 
NR 
5 

NR 
5 

NR 
NR 
NR 
NR 
NR 
NR 

5 
NR 
NR 
NR 
NR 

NR 
NR 

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
s u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

9.00 

Mod i f ie rs :  U=Analyzed, not detected. J=Present below de tec t i on  l i m i t .  &Present i n  blank. NS-Not spiked. %=Percent recovery. a 



a 

a 

a 

R F U  Batch IO: 
Customer ID: 

Matr ix :  
Un i ts :  

D i l u t i o n  Factor:  _ _  _ _  - 
Surrogate Recovery 

0188-881-017 
42-87-02-02-88 
Uater 
UG/L 
1 .o ------.------------ 

Toluene-&: 
Bromofluorobenzene: 

1,2-Dichloroethane-d4: -----------._-___-_---.--------------- 
Ana 1 y tes  

Chloromethane ...................... 
Branmethane ....................... 
Viny l  Ch lor ide  ..................... 
Chloroethane ....................... 
Methylene Ch lor ide  ................. 
Acetone ............................ 
Carbon Disu l f ide . . .  ................ 
1, l -Dichloroethene ................. 
1, l -D ich lo roe thane ................. 
Trans-1,2-Dichloroethene ........... 
Chlorof,orm ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l , l , l -T r i ch lo roe thane  .............. 
Carbon Tet rach lo r ide  ............... 
V iny l  Acetate............. ......... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene... ................. 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene.. .......................... 
c is -1 ,3 -D ich lo ropro  pene............ 

Bromoform... ....................... 
4-Methyl-2-pentano ne............... 
2-Hexanone. ........................ 
Tetrachloroethene.. ................ 
1,1,2,2-Tetrachloroethane .......... 
To!uene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene.... ........................ 
Tota l  Xylenes ...................... 

2-Ch loroe thy lv iny le ther  ............ 

108 X 104 x 
92 X 74 x 

116 X 92 X .___-_____-__------------------..----------------- 

l o  u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

12.00 

10.00 u 
10.00 u 
10.00 u 
10.00 u 
5.00 u 
1.00 JB 
5.00 u 
5.00 u 
5.00 u 
5.00 U 
5.00 u 
5.00 u 

10.00 U 
5.00 U 
5.00 u 

10.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
s.00 u 
0.00 u 
5.00 U 
0.00 u 
0.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 U 
5.00 u 
5.00 u 
5.00 u 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 

G U  

4 u  
NR 

NR 
NR 

NR 
NR 

NR 
NR 
4 u  

NR 
NR 
NR 
NR 
NR 
NR 

Mod i f ie rs :  U=Analyzed, no t  detected. JnPresent belou de tec t i on  l i m i t .  B=Present in  blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 0287-881-043 

Matrix: Uater 
Units: UC/L 

Customer IO: 45-86-06-12-87 

Dilution Factor: 1 
........-......-...---------------~---------*----.-------- 
Surrogate Recovery 

0387-881-084 
45-86-08-14-87 
Water 
U W L  

0487-881-001 
45-86-09-30-87 
Uater 
UC/L 

0187-881 -073 
5-86-05-04-87 
.Uater 
U W L  
1 

_ - - _ _ - _ _ _ _ _ _ _ _ _  

Toluene-d8: x x x x 
Brunofluorobenzene: x x x x 

1,2-Dichloroethane-d4: x x x x _______________-________________________--------------------.-.----------------------------.------------------------------- 
Ana 1 ytes 

Chloromethane ...................... 
Eromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 

. 1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform... ...................... 
1,2-Dichloroethane 
2-Eutanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Eromodichloromethane. .............. 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene .................... 
Oibromochloromethane...... ......... 
1,1,2-Trichloroetha ne.............. 
Benzene...... ...................... 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
B r m f o r m  .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene.. .................... 
Ethylbenzene ....................... 
Styrene. ........................... 
Total Xylenes ...................... 

................. 

Modifiers: U=Analyzed, not detected. J=Pre a 

NR 
N R  
NR 
N R  
N R  
N R  
N R  
4 U  

L U  
4 u  
4 u  

4 u  
4 u  

NR 

N R  

N R  
N R  
NR 
NR 
4 u  

4 u  
NR 

NR 
N R  
N R  
N R  
NR 
NR 
c u  

NR 
NR 
NR 
N R  
N R  
N R  

ent below detection imi 

N R  
N R  
NR 
NR 
NR 
N R  
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR  

NR 

NR 
NR 
N R  
N R  
5 u  

5 u  
NR  

NR 
NR 
NR 
NR 
N R  
N R  
s u  

NR 
NR 
NR 
NR 
NR 
NR 

B=Present in 

5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

5 u  

5 u  

5 u  

Lank. NS=Na spike X=Percen 

NR 
NR 
NR 
NR 
N R  
N R  
NR 
4 u  

4 U  
4 u  
4 u  

4 u  
4 u  

N R  

NR 

N R  
N R  
NR 
N R  
C U  

4 u  
NR  

NR 
NR 
N R  
N R  
N R  
N R  
4 u  

NR 
NR 
NR 
NR 
N R  
N R  

recovery. 



RFU Batch I D :  0287-881-038 0188-881-001 

Mat r ix :  Water Water 
Customer ID: 5-86-06-09-87 58-87-01-22-88 

Un i t s :  UG/L UG/L 
D i l u t i o n  Factor: 1 1 .o __________-_______-_.------.----------.-----------------.---.----------.--.----------- 

Surrogate Recovery 

0188-881 -002 
59-87-01-22-88 
Water 
UG/L 
1 .o 
.-----.-..----_ 

0187-881-097 
6-86-05-13-87 
Uater 
UG/L 
1 

Chloromethane ...................... 
Bromomethane....................... 
Viny l  Ch lor ide  ..................... 
Chloroethane ....................... 
Methylene Chlor ide.  ................ 
Acetone.......................... .. 
Carbon D isu l f i de .  .................. 

. 1.1-Dichloroethene ................. 
1, l -Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1 ,2 -D i ch (oroe t hane. ................ 
2-Butanone ......................... 
l , l , l -T r i ch lo roe thane  .............. 
Carbon Tet rach lo r ide  ................ 
Viny l  Acetate. ..................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Oichloropropene .......... 
Trichloroethene .................... 
Dibromochlorunethane.. ............. 
1,1,2-Trichloroethane .............. 
Benzene............................ 
c is -1 ,3 -Oich lo ropro  pene............ 
2 -Ch loroe thy lv iny le ther  ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone.. ....................... 
Tetrachloroethene .................. 
Toluene. ........................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total  Xylenes.. .................... 

1,1,2,2-Tetrachloroethane .......... 

NR 

NR 
NR 
NR 
NR 

NR 
NR 

4 u  

4 u  
c u  
e u  

e u  
c u  

NR 

NR 

NR 
NR 
NR 
NR 
c u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 

e u  
NR 
NR 
NR 

NR 
NR 

NR 

10 u 
10 u 
10 U 
10 u 
5 u  

13 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
8 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 .  u 
5 u  
5 u  
5 9  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

4 u  

4 u  
4 u  
4 u  

c u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
NR 
NR 

I 
NR ~ 

I 
Mod i f ie rs :  U=Analyzed, not detected. J lPresent belou de tec t i on  l i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 

I 

I 
~ 



Chloromethane ...................... 
homomethane.. ..................... 
V iny l  Ch lor ide  ..................... 
Chloroethane ....................... 
Methylene Ch lor ide  ................. 
Acetone ............................ 
Carbon D i s u l f i d e  ................... 
1, l -Dichloroethene ................. 
1, l -Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform. ........................ 
1,2-Dichloroethane ................. 
2-Butanone.. ....................... 
l , l , l -T r i ch lo roe thane  .............. 
Carbon Tetrachlor ide.  .............. 
Viny l  Acetate.......... ............ 
Bromodichloromethane.. ............. 
1,2-DichLoropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibrmchtoromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis -1 ,3 -D ich lo ropro  pene............ 
2 -Ch loroe thy lv iny le ther  ............ 
Brmform........................ .. 
4-Methyl-2-pentano ne............... 
2-Hexanone ......................... 
Tetrachloroethene... ............... 
1,1,2,2-Tetrachloroethane .......... 
Toluene............................ 
Chlorobenzene. ............- ........ 
Ethylbenzene ....................... 
Styrene... ......................... 
Total  Xylenes ...................... 

x 
x 
x 

197 X 
116 X 
151 x 

111 x 
122 x 
157 X 

0188-881-004 
62-87-01-25-88 
Water 
UG/C 
1 .o .-------.__--____ 

8 6 %  
114 x 
131 X 

NR 
NR 

NR 
NR 
NR 
NR 
NR 
4 

NR 
I 
4 
4 

NR 
4 
4 

NR 
NR 
NR 
NR 
4 

NR 
I 

NR 
NR 
NR 
NR 
NR 

NR 
4 

NR 
NR 
NR 
NR 
NR 

NR 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
6 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
s u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
7 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
6 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
8 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Mod i f ie rs :  U=Analyred, not detected. J=Present below detec t ion  l i m i t .  B=Present i n  blank. NS=Not spiked. %=Percent recovery. a 



0188-881-010 0188-881-008 0188-881-009 
65-a7-01-27-aa 67-87-01-27-88 68-87-01-27-88 

RFU Batch ID: 0188-881-005 
Customer ID: 63-87.01-26-88 

Matrix: Uater Uater Uater Uater 
Units: UC/L UC/L UC/L UC/L 

Dilution Factor: 1.0 1 .o 1 .o 1 .o _---_.-----------._-____________________------.-----..----------------------------------------.---------------------------- 
Surrogate Recovery 

Chloromethane ...................... 
Branmethane ....................... 
Vinyl Chloride.... ................. 
Chloroethane.. ..................... 
Methylene Chloride ................. 
Acetone........................ .... 
Carbon Disulfide ................... 
1,l-Oichloroethene ................. 
1,l-Oichloroethane ................. 
Trans-1,2-Oichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Brdichloromethane ............... 
1,2-0ichloropropane ................ 
Trans-1,3-Oichloropropene .......... 
Trichloroethene .................... 
Oibrmchlormthane . . . . . . . .  ....... 
1,1,2-Trichloroetha ne.............. 
Benzene ............................ 
cis-1,3-0ichloropro pene............ 
2-Chloroethylvinylether ............ 
Bromoform...... .................... 
4-Methyl-2-penta none............... 
2-Hexanone ......................... 
Tetrachloroethene. ................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene.... ................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

s u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 I j  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Presenc belou detection limit. B=Present in  blank. NS-Mot spited. %=Percent recovery a 



R F W  Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 
- - - - - - - - - - - - - - - - - -  . _ _ _  - _ _  

Surrogate Recovery 

0188-881-011 
72-87-01-27-88 
Water 
UC/L 
1 .o - - - - - - - - - - - - - - - - -  

8610-044-031 
C 10861 0860 
Water 
UWL 
1 

Chloromethane ......... 
Bromomethane .......... 

............ 10' u 

............ 10 u 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone............ ................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1.1-Oichloroethane ................. 
Trans-1,2-Oichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride. .............. 
Vinyl Acetate...................... 
Bromodichlorqethane ............... 
1,Z-Oichloropropane ................ 
Trans-l,3-0ichloropropene .......... 
Trichloroethene. ................... 
Oibromochlormthane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-l,3-Dichloropro pene............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentan o n e . . . . . . . . . . . . . . .  
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1.2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene.. .......................... 
Total Xylenes ...................... 

10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  

17 

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
15 B 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
1 J  

96 X 
102 X 
90 X 

10 u 
10 u 
10 u 
10 u 
5 u  
3 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
6 J  
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
2 J  
5 u  

Modifiers: UsAnalyzed, not detected. J-Present below detection limit. &Present in blank. NS=Not spiked. %=Percent recovery. a 



Toluene-&: 102 x 
Bromofluorobenzene: 100 x 

1,2-Oichloroethane-d4: 104 x 
........................................................................................................................... 
Ana 1 y tes  

Chloromethane ...................... 
Bromomethane ....................... 
V iny l  Chlor ide.  .................... 
Chloroethane ....................... 
Methylene Ch lor ide  ................. 
Acetone ............................ 
Carbon D i s u l f i d e  ................... 
1.1-Oichloroethene ................. 
1, l -Dichloroethane ................. 
Trans-1,2-Oichloroethene ........... 
Chloroform .......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
1,1 , l -T r ich lo roe thane .............. 
Carbon Tet rach lo r ide  ............... 
V iny l  Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Oibrmch loromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Ch loroe thy lv iny le ther  ............ 
Bromoform .......................... 
4-Methyl-2-pentano ne............... 
.?-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenrene ....................... 
Styrene ............................ 

10.00 u 
10.00 u 
10.00 u 
10.00 u 
5.00 u 

26 B 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 

2.0 J 
5.00 u 
5.00 u 

10.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 

10.00 u 
5.00 u 

10.00 u 
10.00 u 
5.00 U 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u Tota l  Xylenes ...................... 

Modi f ie rs :  U=Analyzed, not detected. J=Present belou de tec t i on  l i m i t .  B=Present i n  blank. NS=Not spiked. %=percent recovery. 



SEMIVOLATILES 

. .  

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



List: RFW Batch ID'S: All 

8610-055-002 
8610-055-004 

G458610860 
G458610862 



RFU Batch ID: 8610-055-002 8610-055-004 
Customer ID: C458610860 C458610862 

Matrix: Uater Uater 
Units: UC/L UG/L 

Dilution Factor: 1 1 ______._-___---___----------.--------------------.---------------.---------.--------------- 
Surrogate Recovery 

2- F L uorophenol : 38 x 43 X 
Phenol-d5: 24 x 30 X 

2,G,b-Br3-Phenol: 80 X 82 X 
Nitrobenzene-d5: 6 6 %  6 4 %  
2-fluorobiphenyl: 62 X 60 X 
p-Terphenyl-d14: 88 x 8 4 %  

Phenol ............................. 
bis(2-Ch1oroethyl)Ether ............ 
2-Chlorophenol ..................... 
1,3-0ichLorobenzene.. 
1 ,4-0 ich lorobenzene. 
Benzyl Alcohol ...... 
1,2-Dichlorobenzene. 
2-Methylphenol ...... 
bis(2-Chloroisopropy 
4-Methyiphenol ...... 
N-Nitroso-di-n-propy 
Hexachloroethane..... 

.............. 

.............. 

.............. 

.............. 

.............. 
)Ether ........ 
amine ......... 
.............. 
.............. 

Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2.4-Dimethylphenol ................. 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,G-Dichloropheool ................. 
1,2,4-Trichlorobenteme ............. 
Naphthalene ........................ 
4-Chloroaniline................ .... 
Hexachlororbutadiene..... .......... 
G-Chloro-3-methylpheoL ............ 
2-Methylnaphthale ne................ 
Hexachlorocyclopentadiene .......... 
2,4,6-Trichlorophenol .............. 
2,4,5-Trichlorophenol .............. 
2-Nitroaniline..... ................ 
Dimethyl Phthalate. ................ 
AcenaphthyLene ..................... 

2-Chloronaphthalene ................ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u. 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 u 
10 u 
10 u 



RFU Batch I D :  8610-055-002 8610-055-004 
Customer I D :  12658610860 C458610862 

Matr ix :  Uater Uater 
Un i ts :  UC/L UC/L / 

D i l u t i o n  Factor: 1 1 -__________.______---------------------.--------------------------------------------------------.-------.-- 
Ana 1 ytes 

3 - N i t r o a n i l i n e  ..................... 
Acenaphthene ....................... 
2,C-Dinitrophenol .................. 
4-Nitrophenol  ...................... 
Dibenzofuran ....................... 
2,b-D in i t ro to luene ................. 
2,6-D in i t ro to luene ................. 
Die thy lph tha la te  ................... 
6-Chlorophenyl-phenylether ......... 
FLuorene ........................... 
6-N i t roan i l i ne .  .................... 
6,6-Dinitr0-2-methylphenol ......... 
N-Ni t rosd ipheny lamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene.. 
Pentachlorophenol.. 
Phenanthrene ......, 
Anthracene. ........ 
d i -n -Bu ty l  Ph tha la t  
Ftuoranthene ....... 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
10 u 
10 u 

............... 10 u 

............... 50 U 

............... 10 u 

............... 10 u 

............... 4 JB 

............... 10 u 
Pyrene .. 1. ......................... 
Buty l  Benzyl Phthalate... .......... 
3,3’-DichIorobenzidine ............. 
Benzo(a)Anthracene... .............. 
bis(2-EthylhexyOPhthalate ......... 
Chrysene ........................... 
d i -n -Oc ty l  Ph tha la te  ............... 
Benzo(b)FLuoranthe ne............... 
Benzo(k)Fluoranthene...... ......... 
Benzo(a)Pyr em..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Peryl em............... 

10 u 
1 J  

20 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

7 JB 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

4 JB 

4 JB 



PESTICIDES/PCBs 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



WESTON ANALYTICS: Pesticides/PCB's J u n e  24, 1988 Paqe: 1 

8610-055-002 
8610-055-004 

G458610860 
G458610862 



RFU Batch I O :  8610-055-002 8610-055-004 
Customer I D :  C458610860 c458610862 

Mat r ix :  Uater Uater 
Un i ts :  UG/L UG/L 

D i l u t i o n  Factor: 1 1 --__-___--_-____--------------------------------------.----------------..---- 
Surrogate Recovery 

O i -n -bu ty lch lo rendate :  74 x 55 x ........................................................................................................................... 
Ana 1 y tes  

Alpha-BHC .......................... 0.05 u 0.05 u 
Beta-BHC ........................... 0.05 u 0.05 u 
Delta-EHC. ......................... 0.05 u 0.05 u 
Cam-EHC (Lindane) ................ 0.05 u 0.05 u 
Heptachlor 0.05 u 0.05 u 
A l d r i n  ............................. 0.05 u 0.05 u 
Heptachlor Epoxide 0.05 u 0.05 u 
Endosulfan I . . . . . . . . . . . .  0.05 u 0.05 u 
D i e l d r i n  0.1 u 0.1 u 
4,6’-OOE ............................ 0.1 u 0.1 u 
Endrin ........ 
Endosulfan 1 1 .  

......................... 
................. 

........... 
............................ 

4,C’ -000.. .... 
Endosulfan Sul 
L,C’-DDT ...... 
Methoxychlor.. 

.................... 0.1 u 0.1 u 

.................... 0.1 u 0.1 u 

.................... 0.1 u 0.1 u 
ate................. 0.1 u 0.1 u 
.................... 0.1 u 0.1 u 
.................... 0.5 u 0.5 u 

Endrin Ketone.. .................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221 ....................... 
Aroclor-1232 ........................ 
Aroclor-1242.. ..................... 
Aroclor-1248. ...................... 
Aroclor-1254. ...................... 
Aroclor-1260. ...................... 

0.1 u 
0.5 u 

t u  
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 u  
1 u  

0.1 u 
0.5 u 

t u  
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 u  
1 u  



PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 

RADIONUCLIDES 



0188-881-015 
0187-88 1-105 
0287-881-047 
0387-88 1-059 
0487-881-056 
0188-88 1-017 
0187-88 1-108 
0287-881-04 3 
0387-881-065 
0187-123-013 
0487-881-020 
0187-881-07s 
0287-881-038 
0387-881-046 
o i a 8 - a a i - o o i  
0188-881-002 
o i a 7 - a a i - i i a  
0188-881-003 

0188-881-004 
0188-881-005 
0188-881-014 
o 1 8  a -8 8 1-0 i o  
0188-881-012 
o i a a - 8 8 i - o o a  
0188-881-009 
o i a 8 - a a i - 0 1 3  
0188-88 1-011 
~ O O O - O O O - ~ ~ ~  
1000-000-289 

0188-881-006 

io-86-02-02-88 

10-86-08-11-87 
10-86-12-16-87 

45-86-06-12-87 
45-86-08-14-87 
45-86-10-01-87 
45-86-10-01-87 
5-86-05-04-87 
5-86-06-09-87 
5-86-07-30-87 
58-87-01-23-88 
59-87-01-23-88 
6-86-05-13-87 
60-87-01-23-88 

62-87-01-26-88 
63-87-01-27-88 
64-87-01-29-88 
6s-87-01-28-88 
66-87-01-29-88 
67-87-01-28-88 

71-87-01-29-88 
72-87-01-28-88 
~ 4 5 8 6 1 0 8 6 0  

10-86-05-14-87 
10-86-06-15-87 

42-87-02-03-88 
45-86-05-15-87 

61-87-01-26-88 

68-87-01-28-88 

G458610862 
22945-5-2 
22945-5-4 



R F W  Batch ID :  0188-881-015 0187-881-105 0287-881 -047 
Customer ID: 10-86-02-02-88 10-86-05-14-87 10-86-06-15-87 

Mat r ix :  Water Uater Water 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 2 + / -  4 p c i / l  
Gross Beta......................... -9  +/-  11 p c i / l  
Uraniun 233, 234 ................... 6.3 */- 0.6 p c i / l  
Uraniun 235 ........................ 0.24 +/-  0.09 pc i / l  
Uraniun 238 ........................ 5.1 + / -  0.5 p c i / l  
Stront ium 89, 90. .................. 
P lu ton iun  239, 240 ................. 0.00 + / -  0.32 p c i / l  
Americium 241 ...................... 
Cesiun 137 ......................... 
Tr i t i  un............................ <210 pc i /L  

35 */- 31 p c / l  
68 +/-  5 p c / l  

1.1 + / -  1.5 p c / l  
.01 +/-  .40  p c / l  
4.3 + / -  1.9 p c / l  

9.3 pc/ 1 
.13 + / -  .74 p c / l  
0.0 + / -  1.5 p c / l  

<110 Pc/ 1 
NR 

249 * / -  15 
171 + / -  35 

0.22 + / -  0.61 
0.0 + / -  0.29 

0.05 + / -  0.38 
1.6 
0.0 + / -  0.64 
0.0 + / -  1.3 

NR 

c110 

p c i / l  
p c i / t  
p c i / t  
p c i / l  
p c i / t  
p c i / l  
p c i / l  
p c i / l  

p c i / l  

R F W  Batch I D :  0387-881-059 
Customer I D :  10-86-08-11-87 
, Matr ix :  Water 

0487-881-056 
10-86-12-16-87 
Uater 

0188-881 -017 
~ - a 7 - 0 2 - 0 3 - 8 8  
Water 

........................................................................................................................ 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234. .................. 
Uraniun 235. ....................... 
Uraniun 238.. ...................... 
S t r o n t i u n  89, 90.. ................. 
P lu ton iun  239, ZGO... .............. 
Americiun 241... . . . . .  .............. 
Cesiun 137 ......................... 
Tritiun..... ....................... 

69 +/ -  33 
62 +/ -  45 
0.4 + / -  1.3 
2.6 + / -  0.9 
4.5 +/-  1.5 
2.7 

-.32 + / -  .61 
0.0 * / -  1.4 

<540 

p c i / l  
p c i / l  
p c i / l  
pc i /L  
p c i / l  
p c i / l  
p c i / l  
p c i / l  

p c i / l  

29 + / -  8 p c i / l  
35 */-  13 p c i / l  
.ll */-  .09 p c i / l  

0.00 +/-  .02 p c i / l \  
. O t  + / -  .07 p c i / l  

<1 .o p c i / l  
0.00 +/ -  .15 pc i / l  
0.00 */- .10 pc i / l  

<220 p c i / l  

8 + / -  5 p c i /  
5 + / -  13 p c i /  

0.08 * / -  0.11 p c i /  
0.02 + / -  0.07 p c i /  
0.00 * / -  0.09 pci /  

0.02 + / -  0.24 p c i /  

<220 p c i /  



Gross ALpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238. ....................... 
St ron t i un  89, 90.. ................. 
Plu ton iun  239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

55 + / -  21 
23 + / -  15 

1.5 +/-  1.1 
.28 +/-  .G9 
1.0 + / -  0.9 

4.7 + / -  1.8 
0.0 + / -  1.4 

1.61 

UR 

c110 

0 + / - . o  
18 +/-  21 

0.0 + / -  0.59 
0.0 + / -  0.36 
0.0 + / -  0.35 
1 .o 
0.0 +/- 0.68 
0.0 + / -  1.5 

UR 
330 

p c i / l  
p c i / l  
p c i / l  
p c i / l  
p c i / l  
p c i / l -  
P c i / l  
p c i / l  

p c i / l  

0387-881 -065 
45-86-08-14-87 
Ua t er 

.............................. 

25 + / -  24 
27 + / -  41 

2.0 + / -  1.5 
0.2 ;/- 0.6 
9.8 + / -  2.3 
2.1 
.10 * / -  .86 
.69 + / -  .91 

c535 

p c i / l  
p c i / l  
pill 
pci / l  
p c i / l  
vi/( 
p c i / l  
p c i / l  

p c i / l  

RFW Batch IO 
Customer IO 

Mat r i x  -____-__-_-_.-.-.-__--------------- 
Radio Chemistry 

Gross Alpha ........................ 
Grass Beta................ ......... 
Uraniun 233, 234. .................. 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
S t r o n t i u n  89, 90 ................... 
P lu ton iun  239, 240.. ............... 
Americiun 261 ...................... 
Cesiun 137.. ....................... 
Tritiun.. .......................... 

0187-123-013 0487-881 -020 0187-881-075 
65-86-10-01-87 45-86-10-01-87 5-86-05-04-87 
Water Water Water 

....................................................................................... 

21 + / -  5 pi/ 
26 + / -  10 p c i /  

0.099 + / -  0.174 p c i / l  0.00 + / -  0.06 pci /  
0.00 +/-  0.03 p c i /  

0.085 + / -  0.053 pci /L 0.02 + / -  0.96 pci /  
<1 .o p c i /  

0.106 + / -  0.062 p c i / l  0.00 +/ -  0.09 pc i /  
-0.019 + / -  0.036 p c i / l  0.00 + / -  0.44 p c i /  

4 6 0  vi/ 

126 + / -  102 p c / l  

.79 + / -  .09 p c / l  
‘1.6 + / -  0.9 p c / l  
.49 + / -  .06 pc/ l  

0.7 + / -  1.1 p c i / l  
0.0 + / -  1.3 pc/ l  

79 + / -  22 p c / t  

~ 0 . 6  pc/ 1 

UR 

120 Pc/ 1 



Samle Informat ion 

RFU Batch I D :  0287-881-038 0387-881-046 0188-881-001 . 
Customer ID :  5-86-06-09-87 5-86-07-30-87 58-87-01-23-88 

Matr ix :  Water Uater Water __.--------.-._-______________________._---------------------------------..-----------------------------------.------------ 
Radio Chemistry 

Gross ALpha ............ i . . . . . . . . . . .  
Gross Beta......................... 
U r a n i u n  233, 234 ................... 
Uraniun 235 ........................ 
U r a n i u n  238 ........................ 
St ron t i un  89, 90 ................... 
Plutoniun 239, 240 .................. 
Americiun 261.. .................... 
Cesiun 137... ...................... 
T r i t i u n .  ........................... 

--_------___---____----------------.------ 

NR 
NR 
NR 
NR 

NR 
NR 

0.0 + / -  0.6 
NR 
NR 
NR 

cci /L 

NR 
NR 
NR 
NR 
NR 
NR 

'.32 +/ -  .97 
NR 

~ 5 4 0  pci /L 

9 + / -  6 p c i / l  
3 + / -  12 p c i / \  

0.49 + / -  0.23 p c i / \  
0.07 + / -  0.07 p c i / l  
0.48 + / -  0.20 p c i / l  

0.00 + / -  0.27 p c i / l  
0.00 + / -  0.44 pci /L 

<210 p c i / l  

............................................................................... 
Sample Informat ion 

RFU Batch I D :  0188-881-002 
Customer I D :  59-87-01-23-88 

0187-881-118 
6-86-05-13-87 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234. ......... i . . . . . . . .  
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t i un  89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241.. .................... 
Cesiun 137..... .................... 
Tritiun. ........................... 

14 + / -  7 
5 + / -  12 

5.3 + / -  0.6 
0.22 + / -  0.10 
4.4 + / -  0.6 

0.00 + / -  0.24 
0.00 +/ -  0.14 

C22O 

p c i / l  
pci /L 
pc i /L  
p c i / l  
wi/L 

p c i / l  
pci /L 

p c i / l  

0.0 +/-  6.8 p c i / l  

10 + / -  8 pci /L 
-9 + / -  12 p c i / l  

0.00 + / -  0.11 pci/L 
0.00 + / -  0.05 p c i / i  
0.01 + / -  0.09 pc i /L  

0.00 + / -  0.27 pi/\ 
0.00 + / -  0.10 pi/[ 

(220 i x i / L  



0188-881-004 0188-881-005 RFW Batch IO: 0188-881-006 
Customer I D :  61-87-01-26-88 62-87-01-26-88 63-87-01-27-88 

Matr ix :  Water Uater Water ___-______.__----___--------------.-----.-----------.---------------------.------------------------------------------------ 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 23 S . . . . . . . . . . . . . . . . . . . . . . . .  
Uraniun 238 ........................ 
St ron t i un  89, 90.. ................. 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun ............................ 

0 * / -  7 p c i / l  
- 4  + / -  11 p c i / l  

0.00 +/ -  0.07 p c i / l  
0.01 */-  0.05 p c i / l  
0.08 + / -  0.08 p c i / l  

0.00 * / -  0.24 pc i / l  
0.02 +/ -  0.10 p c i / l  

<220 pi / \  

a *I- 6 
1 */- 12 

0.01 + / -  0.10 
0.02 + / -  0.05 
0.01 * / -  0.08 

0.01 * / -  0.19 
0.00 */- 0.16 

<220 

p c i / l  
p c i / l  
pc i /L  

.pci /L 
p c i / l  

p c i / l  
p C i / l  

p c i / l  

17 * / -  7 
8 * / -  15 

4.6 + / -  0.4 
0.18 * / -  0.07 

3.6 * / -  0.3 

0.21 * / -  0.22 
0.00 * / -  0.24 

1900 + / -  100 

pc i /L  
p c i / l  
pci /L 
p c i / l  
p i / \  

p c i / l  
pc i / l  

pc i / l  

........................................................................................................................... 
SanpLe In format ion 

RFW Batch I D :  0188-881-014 
Custcmer IO: 6-87 -01 -29 -88  

0188-881-010 
65-87-01-28-88 

0188-881-012 
66-87-01-29-88 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235.... .................... 
Uraniun 238 ........................ 
St ron t i un  89, 90 ................... 
Plutoniun 239, 240. ................ 
Americiun 241..... ................. 
Cesiun 137.. ....................... 
T r i t i u n . . . .  ........................ 

2 */- 4 p c i / l  
16 * / -  11 p c i / l  

0.62 */- 0.37 p c i / l  
0.02 + / -  0.11 v i / \  
0.84 */- 0.44 p c i / l  

0.00 * / -  0.40 - p c i / l  
0.00 */- 0.71 p c i / l  

<210 pci/L 

10 * / -  6 
8 */-  11 

5.4 * / -  1.9 
0.27 * / -  0.39 
4.3 + / -  1.6 

0.01 */- 0.14 
0.00 */- 0 .50 -  

<210 

2 * / -  4 p c i / l  
15 * / -  11 pc i / l  

0.80 * / -  0.16 .pi/( 
0.01 * / -  0.04 p c i / l  
0.50 * / -  0.13 p c i / l  

0.01 * / -  0.18 p c i / l  
0.00 + / -  0.50 p c i / l  

<210 p c i / l  



LANDFILL ALLUVIAL WELLS 
RAO I O C H E M I  STRY 

D A T A  SUMMARY REPORT 

Gross Alpha ........................ 
Gross Beta....................... .. 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t i un  89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesium 137.. ....................... 
T r i t i  un ............................ 

19 + / -  7 p c i / l  
3 +/- 13 p c i / l  

0.57 */- 0.18 p c i / l  
0.00 + / -  0.05 p c i / l  
0.48 */ -  0.13 p c i / l  

0.02 + / -  0.14 p c i / l  
0.03 * / -  0.06 p c i / l  

<220 p c i / l  

1 +/ -  4 p c i / l  
- 1  *I- 12 vi/! 

0.05 +/-  0.10 p c i / l  
0.00 + / -  0.04 p c i / l  
0.16 +/-  0.10 p c i / l  

0.00 +/-  0.16 pci/L 
0.00 + / -  0.09 p c i / \  

(220 pc i / l  

Sample In fo rmat ion  a RFU Batch IO: 0188-881-011 - 
Customer IO: 72-87-01-28-88 

1000-000-287 
C458610860 

Gross AL'pha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uranium 235 ........................ 
Uraniun-238. ....................... 
St ron t i un  89, 90 ................... 
PLutoniun 239, 240 ................. 
Americiun %I... ................... 
Cesiun 137....... .................. 
Tritiun. ........................... 

6 + / -  5 pc i /L  
-3 + / -  13 p c i / l  
5.8 */ -  0.9 pci/L 
0.27 * / -  0.15 p c i / l  
6.2 + / -  0.7 p c i / l  

0.00 + / -  0.19 p c i / l  
0.00 +/ -  0.11 p c i / l  

<210 p c i / l  

200 +/- 80 pc i /L  
140 + / -  30 p c i / l  
1 1  + / -  1 p c i / l  
UR 
10 +/-  1 pci/L 

0.13 */ -  0.21 p c i / l  
0.03 */ -  0.07 p c i / l  

0.10 +/ -  0.22 pc i /ml  

UR 

NR 

0188-881-013 
71 -87-01-29-88 
Uater 

......................... 

5 + / -  5 p c i / l  
17 * / -  10 pc i /L  

0.22 + / -  0.13 p c i / l  
0.07 +/ -  0.08 p c i / l  
0.08 * / -  0.10 p c i / l  

0.00 + / -  0.15 pci /L 
0.00 * / -  0.69 p c i / l  

<210 p c i / l  

....................... 

1000-000-289 
G458610862 
Uater 
....................... 

190 * / -  100 p c i / l  
250 * / -  CO p c i / l  
15 + / -  2 p c i / l  
NR 

16 + / -  2 p c i / l  

-0.02 * / -  0.08 pi/\ 
-0.01 * / -  0.03 pci /L 

NR 

NR 
0.13 + / -  0.22 pc i lm l  



I NOR G A NICS 
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WESTON ANALYTICS: Inorganics June 24, 1988 Page: 1 

0188-881-015 
0187-881-103 
0287-881-050 
0387-881-081 
0487-881-053 
0188-881-017 
0187-881-106 
0287-881-046 
0387-881-087 
0487-881-001 
0187-881-075 
0287-881-041 
0387-881-068 
0188-881-001 
0188-881-002 
0187-881-096 
0188-881-003 
0188-881-006 
0188-881-004 
0188-881-005 
0188-881-014 
0188-881-010 
0188-881-012 
0188-881-008 
0188-881-009 
0188-881-013 
0188-88 1-0 11 
8610-044-033 
8610-044-008 
8610-044-018 

10-86-02-02-88 
10-86-05-14-87 
10-86-06-15-87 
10-86-08-11-87 
10-86-12-15-87 
42-87-02-03-88 
45-86-05-15-87 
45-86-06-12-87 
45-86-08-14-87 
45-86-09-30-87 
5-86-05-04-87 
5-86-06-09-87 
5-86-07-31-87 
58-87-0 1-2 3 -88 
59-87-01-23-88 
6-86-05-13-87 
60-87-01-23-88 
61-87-01-27-88 
62-87-01-26-88 
63-87-01-27-88 
64-87-01-29-88 
65-87-01-28-88 
66-87-01-29-88 
67-87-01-28-88 
68-87-01-28-88 
7 1-87-01-29-88 
72-87-01-28-88 
G108610860 
G458610860 
G458610862 

Laboratory ID .................... 

a 



0287-881-050 RFU Batch I D :  0188-881-015 01 87-881 - 103 
Customer I D :  10-86-02-02-88 10-86-05-14-87 10-86-06-15-87 

Matr ix :  Uater Uater Uater 
........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03.. ................... 40.5 mg/ 1 
Chlor ide ........................... 3.02 mg/ 
sul fa te.  ........................... 23.8 , mg/ 
pH ................................. 
Fluoride.... ....................... 
N i t r a t e - N i t r i t e - N i t r o g e n  ........... 3.37 mg/ 
Su l f i de  ............................ 
Phosphate .......................... 
Cyanide, Total .  .................... 
Hexavalent Chromiun (Cr+6) ......... 
Total  Dissolved Solids. ............ ni mg/ 1 
Total Suspended Sol ids ............. 
X Sol ids.  .......................... 

30.0 mg/ 1 
6.30 mg/ 1 
42.0 mg/ 

3.40 mg/ l 

1.0 u mg/ l  

145 mg/ 1 

NR 

27.5 
4.91 
40.0 

4.50 

1.0 u m g / l  

161 mg/ 1 

Sanple In format ion 

RFU Batch I D :  0387-881-081 0487-881-053 
Customer I D :  10-86-08-11-87 10-86- 12-15-87 

Matr ix:  Uater Uater 
................................................................................................ 
Inorganics 

C03= as CaC03.. ................... 
HC03- as CaC03.. ................... 30.2 
Chlor ide ........................... 72.0 
Sulfate........ .................... 36.0 
pH ................................. 
Fluor ide ........................... 
N i t r a t e - N i t r i t e - N i t r o g  en........... 4.95 
Sulfide........ .................... 
Phosphate .......................... 
Cyanide, Total............. ........ 1 u  
Hexavalent Chromiun (Cr+6).. ....... 
Total  Dissolved Sol ids ............. 125 
Total  Suspended Sol ids.  ............ 
X Solids.... ....................... 

NR 

47. I mg/ 1 
2.91 mg/ 1 
49.0 mg/ 1 

3.04 mg/ 1 

NR 

134 

0188-881-017 
62-87-02-03-88 
Uater 

......................... 

259 mg/ 1 
13.9 mg/ 
74.2 mg/ 1 

0.02 u mg/l 

355 m/ 1 



RFW Batch ID: 0187-881-106 0287-881 -046 
Customer ID: 45-86-05-15-87 45-86-06-12-87 

Matrix: Water Water 
...................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 22.0 mg/ 1 
Chloride 4.90 mg/ 1 
Sulfate 24.5 mg/ 1 

..................... 
........................... 
............................ 

pH ................................. 
Fluoride... ........................ 
Nitrate-Nitrite-Nitrogen ........... 0.56 mg/ 1 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total ..................... 1.0 u mg/l 
Hexavalent Chrmiun (Cr+6) ......... 
Total Dissolved Solids............. 143 mg/ 1 
Total Suspended Solids ............. 
X Solids..., ....................... 

0.51 mg/ 1 

1.0 u mg/l 

92.0 mg/ 1 

39.1 mg/ 1 
6.39 mg/ 1 
14.5 mg/ 1 

0.75 mg/ 1 

........................................................................................................................... 
Sanple Information 

RFW Batch ID: 0487-881-001 

Matrix: Water 
Customer ID: 45-86-09-30-87 

0187-881-075 
5-86-05-04-87 
Uater 

Inorganics 

C03= as CaCD3 ..................... 
HC03- as Cat03 ..................... 45.1 mg/ 1 
Chloride 6.5 mg/ 1 
Sulfate 17.5 mg/ 1 
pH. ................................ 
Fluoride ........................... 
Nitrate-Nitrite-Nitr wen........... 1.02 mg/ 1 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total.... ................. NR 
Hexavalent Chrmiun (Cr+6).. ....... 
Total Dissolved Solids ............. 125 mg/ 1 
Total Suspended Solids ............. 
X Solids:... ....................... 

........................... 
............................ 

2.75 mg/ 1 

1.0 u mg/l 

3517 mg/ 1 

0287-881-041 
5-86-06-09-87 
water 

N R  
388 mg/ I' 
264 mg/ 1 
725 ms/ 1 

1.26 mg/ 1 

1.0 u G/l 
7363 mg/ 1 



C03= as CaC03. .................... 
HC03- as Cat03 ..................... 459 
Chloride.. ......................... 2 70 
Sulfate ............................ 4600 
pH ................................. 
Fluoride........... ................ 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total..................... 1 u  
Hexavalent Chromiun (Cr+6) ......... 
Total Dissolved Solids ............. 6747 
Total Suspended Solids ............. 
X Solids........................... 

Nitrate-Nitrite-Nitrogen ........... 1.20 

97.3 mg/ 1 
13.8 mgfl 
34.2 mg/ 1 

3.38 mg/ l 

233 mg/ 

0188-881-002 
59-87-01-23-88 
Uater 

.............................. 

306 mg/ 1 
24.3 w/ 1 
31.8 mg/ 1 

0.02 u mg/l 

........................................................................................................................... 
Sample Information 

RFW Batch ID: 0187-881-096 0188-881-003 0188-881-006 
61 -87-01 -27-88 Customer ID: 6-86-05-13-87 60-87-01-23-88 

Matrix: Water Water Water 
........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 227 
Chloride ........................... 826 
Sulfate..... ....................... 1710 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 0 .44  
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total ..................... 1.0 u 
Hexavalent Chromiun (Cr+6) ......... 
Total Dissolved Solids ............. 454'2 
Total Suspended sclids ............. 
X Solids ........................... 

75.7 mgfl 
4 . 3 3  mg/ 1 
57.1 m/ 1 

2.62 mg/ 1 

160 mg/ 1 

88.0 mgfl 
2.87 mg/ 1 
59.2 w/ 1 

2.58 mg/ 1 

153 mg/ 1 



R F W  Batch I D :  0188-881-004 0188-881-005 0188-881-014 
customer I D :  62-87-01-26-88 63-87- 0 1 - 2 7- 88 64 - 87-0 1 - 29-88 

Matr ix :  Water Water Water ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HCD3- as CaC03..... ................ 75.4 mg/ 1 
Chlor ide 3.89 mg/ 1 
Su l fa te  35.0 mg/ 1 

........................... 
............................ 

392 m g / l  
26.3 mg/ 1 
54.5 mg/ 1 

p H  ................................. 
Fluor ide ........................... 
Su l f i de  ............................ 
Phosphate .......................... 
Cyanide, Total..................... 
Hexavalent Chruniun (Cr+6) ......... 
Total  Dissolved Sol ids 154 mg/ l 255 mg/ 1 
Total  Suspended Sol ids ............. 
X Sol ids ........................... 

........... N i t r a t e - N i t r i t e - N i t r o g e n  2.55 mg/ 1 0.02 u mg/l 0.02 mg/ 1 

............. 519 mg/ l 

Sample In format ion 

0188-881-008 
67- 87- 01 - 28-88 
Water 
...................... 

Inorganics 

COS= as CaC03 ..................... 
HC03- as CaC03. 208 mg/ 1 
Chloride.... ....................... 6.38 mg/ 1 
Sulfate..... ....................... 153 mg/ 1 

.................... 

pH ................................. 
Fluor ide.  .......................... 
N i t r a t e - N i t r i t e - N i t r  wen........... 2.00 mg/ 1 
Su l f i de  ............................ 
Phosphate .......................... 
Cyanide, Total..................... 
Hexavalent Chromiun (Cr+6) ......... 
Total  Dissolved Sol ids.  ............ 491 mg/ 1 
Total  Suspedec! Sol ids ............. 
X Sol ids ........................... 

101 mg/ 1 
4.32 mg/ 1 
39.8 mg/ 1 

3.22 mg/ 1 1.81 mg/ 1 



.................. 
Inorganics 

RFU Batch I D :  0188-881-009 0188-881-013 0188-881.011 

Matr ix :  Uater Uater Uater 
Customer I D :  68-87-01-28-88 71-87-01-29-88 72-87-01-28-88 

........................................................................................................ 

C03= as CaC03 ..................... 
HC03- as CaC03. .................... 107 mg/ 1 
Chlor ide ........................... 5.03 mg/ 1 
Sulfate..... 
pH .......... 
Fluor ide .... 
N i t r a t e - N i t r  
Su l f i de  ..... 
Phosphate ... 

.... 

.... 

.... 
te-N 
.... 
.... 

................. 139 mg/ 1 

................. 

................. 
trogen ........... 2.12 mg/ 1 
................. 
................. 

Cyanide, Total..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Sol ids ............. 226 mg/ 1 
Total  Suspended Sol ids ............. 
X Sot ids ........................... 

219 
2.1s 
67.0 

1.02 

262 39s mg/ 1 

........................................................................................................................... 
Sanple In format ion 

C03= as CaC03 ..................... 66 
HC03- as CaC03. .................... 16 
Chlor ide ........................... 4.3 
Sulfate............................ 17 
pn ... i............................. 
Fluoride................ ........... 
N i t r a t e - N i t r i t e - N i t r o g e n  ........... 
Sulfide..... ....................... 
Phosphate .......................... 
Cyanide, Total..................... 0.01 u 
Hexavalent Chrm iun  (Cr*6).. ....... 
Total  Dissolved Sol ids ............. 140 
Total  Suspended Solids... .......... 
X Solids. .......................... 

0.01 u mg/l 

180 mg/ 

- 0.01 u mg/l 

160 mg/ 1 
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L i s t :  Customer ID'S: 

RFW Batch ID . 

0188-881-015 
0187-881-100 
0287-881-047 
0387-881-083 
0487-881-061 
0188-881-017 
0187-881-098 
0287-881-043 
0387-881-089 
0487-881-005 
0187-881-073 
0287-881-038 
0387-881-069 
0188-881-001 
0188-881-002 
0187-881-097 
0188-881-003 
0188-881-006 
0188-881-004 
0188-881-005 
0188-881-014 
0188-881-010 
0188-881-012 
0188-881-008 
0188-881-009 
0188-881-013 
0188-881-011 
8610-044-032 
8610-044-007 
8610-044-017 

A1 1 

10-86-02-02-88 
10-86-05-14-87 
10-86-06-16-87 
10-86-08-11-87 
10-86-12-16-87 
42-87-02-03-88 
4 5-86-05-15-87 
45-86-06-12-87 
45-86-08-14-87 
45-86-10-01-87 
5-86-05-04-87 
5-86-06-10-87 
5-86-07-31-87 
58-87-01-23-88 
59-87-01-23-88 . 
6-86-05-13-87 
6 0 -,8 7 -0 1-2 3 -8 8 
61-87-01-27-88 
62-87-01-26-88 
63-87-01-27-88 
64-87-01-29-88 
65-87-01-28-88 
66-87-01-29-88 
67-87-01-28-88 
68-87-01-28-88 
71-87-01-29-88 
72-87-01-28-88 
G108610860 
G458610860 
G458610862 



S i l v e r  (Ag), t o t a l  .............. 
Arsenic (As), t o t a l  .............. 
Bar iun  (Ea), total.............; 
B e r y l l i u n  (Be), total.............. 

Cadniun (Cd), t o t a l  .............. 
Cobalt ( t o ) ,  total.............. 
Chromiun ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), total.............. 
Copper (Cu), t o t a l  .............. 
I r o n  (Fe), to ta l . . . .  .......... 
Mercury (Hg), t o t a l  .............. 
Potassiun (K ), total...... ........ 
L i t h i u n  ( L i ) ,  t o t a l  .............. 

Aluninun ( A l ) ,  total . . .  ........... 

C a k i u n  (Ca), t o t a l  .............. 

Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 
MolyMenun(Mo), t o t a l  .............. 
S o d i u n  (Na), t o t a l  .............. 
Nicke l  (Nil, t o t a l  .............. 
Lead (Pb), t o t a l  ............... 
Antimony' (Sb), t o t a l  .............. 
Selenium (Se), t o t a l  .............. 
St ron t i un  (Sr), t o t a l  .............. 
Thal l ium ( T l ) ,  total.............. 
Vanadiun ( V  ), total.............. 
Zinc (Zn), t o t a l  .............. 

0.0076 U 
0.0290. U 

0.00s u 
0.0722 
0.005 u 

1.7.0370 
0.001 u 

0.0220 u 
0.0214 

0.02 u 
0.0070 
0.0868 
0.0002 u 

0.6 
0.1 u 

3.2011 
0.0835 
0.0220 u 
9.9138 
0.0693 
0.005 u 
0.02 u 

0.005 u 

0.01 u 
0.0971 

0.0292 
0.0884 

0.0076 U 
0.1323 

0.01 u 
0.0326 

0.005 u 
25.6217 

0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0469 
0.0002 u 

5.0 u 

4.9638 
0.1339 
0.0220 u 

13.2611 
0.0370 U 
0.005 u 

0.0600 U 
0.0050 u 
0.1292 

0.01 u 
0.0240 U 

0.02 u 

0..0076 U 
0.0290 U 

0.01 u 
0.0330 
0.005 u 

20.1122 
0.005 u 

0.0220 u 
0.0105 

0.2 u 
0.0080 
0.0481 
0.0002 u 

5.0 u 

3.7433 
0.1113 
0.0220 u 
9.7672 
0.0370 U 
0.009 
0.06 U 
0.005 u 

0.1014 
0.01 u 

0.0240 U 

0.029s 

0.0076 U 
0.0320 

0.00s u 
0.0805 

0.005 U 
20.5573 

0.001 u 
0.0220 u 
0.0188 

0.02 u 
0.0063 U 
0.0640 
0.0002 u 

5.9 

4.0182 
0.0979 
0.0220 u 

13.701 4 
0.0370 U 
0.005 u 
0.02 u 

0.005 u 
0.1145 

0.01 u 
0.0240 U 
0.0581 



LANDFILL  ALLUVIAL UELLS 
METALS 

I N O R G A N I C S  DATA SUMMARY REPORT 

RFU Batch IO: 0487-881-061 0188-881-017 0187-881-098 
Customer IO: 10-86-12-16-87 42-87-02-03-88 45-86-05-15-87 

Matr ix :  Uater 
Un i ts :  MG/L 

Uater 
MG/L 

Uater 
M t / L  

S i l v e r  (Ag), 
Aluninun ( A l ) ,  
Arsenic (As), 
Bar iun (Ea), 
Bery l l ium (Be), 
Calc iun (Ca), 
Cadmium (Cd), 
Cobalt ( C O ) ,  

Chromium ( C r ) ,  
Cesiun (Cs), 
Copper ( C U I ,  
I r o n  (Fe), 
Mercury (Hg ) , 
Potassiun ( K  1, 
L i t h i u n  ( L i ) ,  
Magnesiun (Mg), 
Manganese (Mn), 
Molybdenun(Mo), 
S c d i u n  (Ne), 
N icke l  ( N i l ,  

total.............. 
total.............. 
total.............. 
t o t a l  .............. 
total........ ...... 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o t a l .  ............. 
total.............. 
to ta l . . . .  .......... 
total.............. 
t o t a l  .............. 
t o t a l  .............. 
to ta l . . .  ........... 
total.............. 
total.............. 
t o t a l  .............. 

0.0076 
0.1504 
0.005 
0.0838 
0.005 

16.1526 
0.0008 
0.0220 
0.0100 
0.02 

0.0086 
0.1329 
0.0002 

0.9 
0.1 

3.4896 
0.0901 
0.0220 
12.9361 
0.0370 

U 

U 

U 

J 
U 
U 
U 

U 

U 

U 

U 

0.0076 
0.0463 
0.005 
0.1437 
0.005 

71 -3661 
0.001 
0.0220 
0.0100 
0.02 

0.0065 
0.4066 
0.0002 

9.4 
0.05 

12.976 1 
0.5674 
0.0220 
52.5685 
0.0370 

U 

U 

U 

U 
U 
U 
U 

U 

J 

U 

U 

0.0076 U 
0.1786 
0.0100 u 
0.0308 
0.005 u 

11.5612 
0.0050 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0948 
0.0002 u 

5.0 u 

2.6072 
0.0141 
0.0220 u 
7.3332 
0.0370 U 

Lead (Pb), total.............. 0.004 J 0.005 u 0.0050 u 
Antimony (Sb), to ta l . . .  ........... 0.02 u 0.02 u 0.06 U 

Selenium (Se), t o ta l . . .  ........... 0.005 u 0.005 u 0.005 u 
S t r o n t i m  ( S r ) ,  total.............. 0.0975 1.2m 0.0633 

.............. 0.0100 u 0.01 u Tha l l i un  ( T l ) ,  t o t a l  0.01 u 
Vanadiun ( V  ), t o t a l  .............. 0.0240 u 0.0240 u 0.0240 u 
Zinc (Zn), t o t a l  .............. 0.0200 u 0.0352 0.02 u 

Page: 2 
................... 

0287-881-043 
45-86-06-12-87 
Uater 
MG/L 

. - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _  

0.0076 U 
0.0405 
0.01 u 

0.0265 
0.005 U 
9.0966 
0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0311 
0.0002 u 

5.0 u 

2.1295 
0.0051 u 
0.0220 u 
6.5707 
0.0370 U 
0.011 
0.06 U 
0.005 u 
0.0550 
0.01 u 

0.0240 u 
0.0200 u 



S i l v e r  (Ag), t o t a l  .............. 
Aluninun ( A l l ,  t o t a l  .............. 
Arsenic (As), t o t a l  .............. 
Bariun (Ea), t o ta l . .  ............ 
B e r y l l i u n  (Be), t o t a l .  ............. 
t a l c i u n  (Ca), total . . . . .  ......... 
Cadmiun (Cd), t o t a l  .............. 
Cobalt (Co), total.............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs) ,  t o t a l .  ............. 
Copper (tu), t o t a l  .............. 
I r o n  (Fe), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassiun ( K  ), t o t a l .  ............. 
L i t h i u n  ( L i ) ,  t o t a l  .............. 
Magnesiun (Mg), t o t a l .  ............. 
Manganese (Mn), t o t a l  .............. 
Molybdenun(Ho), t o t a l  .............. 
S o d i u n  (Na), t o t a l  .............. 
Lead , (Pb), t o t a l  .............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l .  ............. 
St ron t i un  ( S r ) ,  t o t a l  .............. 
Tha l l i un  ( T L ) ,  t o t a l  .............. 
Vanadiun ( V  ), t o t a l  .............. 
Zinc (Zn), t o t a l  .............. 

Nicke l  ( M i ) ,  t o t a l  .............. 

0.0076 
0.0727 
0.005 
0.0615 
0.005 

10.0692 
0.001 
0.0220 
0.0115 
0.02 

0.0068 
0.0495 
0.0002 

0.6 

2.3749 
0.0062 
0.0220 
10.77S6 
0.0370 
0.005 
0.02 
0.005 
0.0617 
0.01 

0.0240 
0.0498 

U 

U 

U 

U 
U 

U 
U 

U 

U 

U 
U 
U 
U 

U 
U 

0.0076 
0.03% 
0.005 
0.0556 
0.005 

12.8262 
0.001 
0.0220 
0.0100 
0.02 

0.0063 
0.0143 
0.0002 
0.67 
0.1 

3.2490 
0.0051 
0.0220 
10.8467 
0.0370 
0.002 
0.011 
0.005 
0.0847 
0.01 

0.0334 
0.0200 

U 

U 

U 

U 
U 
U 
U 
U 

U 

U 

U 
U 

U 
J 
J 
U 

U 

U 

0.0076 U 
0.0290 U 
0.01 u 

0.0416 
0.005 u 

0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0799 ’ 

0.0069 U 
0.0002 u 

5.0 

264.1889 
0.0626 
0.0220 u 

720.3239 
0.1912 
0.005 u 
0.0600 U 
0.011 
5.2630 
0.01 u 

0.0240 u 
0.02 u 

325.9938 

0.0076 U 
0.4102 
0.01 u 

0.005 u 

0.005 u 
0.0220 u 
0.0120 

0.2 u 
0.0063 U 
0.&246 
0.0002 u 

5.7 

6.4399 
0.0234 
0.0220 u 
21.7350 
0.0370 U 
0.005 u 
0.06 U 
0.005 u 
0.1721 
0.01 u 

0.0240 u 
0.0236 

0. oPja 

31.6307 



S i l v e r  (Ag), t o t a l  .............. 
Aluninun (At) ,  t o t a l  .............. 
Arsenic (As), t o t a l  .............. 
Bar iun  (Ea), t o t a l  .............. 
B e r y l l i u n  (Be), t o ta l . .  ............ 
Calciwn (Ca), t o t a l  .............. 
Cadmiun (Cd), t o t a l  .............. 
Cobalt ( t o ) ,  t o t a l  .............. 
Chrm'iun ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), total.............. 
Copper (CUI ,  total.............. 
I r o n  (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K ), to ta l . .  ............ 
L i t h i u n  ( L i ) ,  t o ta l . .  ............ 
Manganese (Mn),  t o t a l  .............. 
Molybdenun(Mo), t o ta l . .  ............ 
Nicke l  ( N i l ,  t o t a l  .............. 

Magnesiun (Mg), total.............. 

S o d i u n  (Na), total.............. 

Lead (Pb), t o t a l  .............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l  .............. 
St ron t i un  (Sr), t o t a l  .............. 
T h a l l i u n  ( T l ) ,  to ta l . .  ............ 
Vanadiun ( V  ), t o t a l  .............. 
Zinc (Zn), t o t a l .  ............. 

0387-881 -069 
5-86-07-31 -87 
Water 
MC/L 
. _ _ _ _ _ _ _ _ _ _ _ - _ .  

0.0076 
0.0372 
0.005 

0.0656 
0.005 

473.0916 
0.001 

0.0220 
0.0100 

0.02 
0.0154 
0.0069 
0.0002 

3.1 

291.7351 
0.0479 
0.0291 

1 179.3182 
0.1751 
0.005 
0.007 
0.009 

9.4688 
0.01 

0.0240 
0.0212 

U 

U 

U 

U 
U 

J 

U 
U 

0.0085 
0 . W 3  
0.00s 

0.1067 
0.005 

27.8266 
0.001 

0.0220 
0 .'0191 

0.02 
0.0437 
0.0999 
0.0002 

5.2 
0.1 

5.4896 
0.5217 
0.0220 

24.6325 
0.1425 
0.005 
0.02 
0.005 

0.2273 
0.01 

0.0240 
0.4270 

U 

U 

U 
U 

U 

U 

U 

U 
U 
U 

U 
U 

0188-881-002 
59-87-01-23-88 
Water 
MC/L 

- - - - - - - - - - - - - -__. 

0.0076 
0.0737 
0.005 

0.2532 
0.005 

78.5587 
0.001 

0.0220 
0.0154 

0.02 
0.0154 
0.1716 
0.0002 

11 
0.1 

14.8116 
2.1310 
0.0220 

31.5072 
0.2035 
0.010 

0.002 
0.6235 

0.01 
0.0240 
0.5840 

0.02 

U 

U 

U 

U 

U 

U 
J 

U 
U 

0187-881 -097 
6-86-05-13-87 
Water 
MG/L 

.----.--------. 

0.0076 U 
0.0554 

0.01 u 
0.0463 
0.005 u 

643.5891 
0.005 u 

.0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

10.9 

1 79.91 57 
1 .2989 
0.0220 u 

801 .a515 
1.4027 
0.005 u 

0.0600 U 

0.089 
5.1181 

0.01 u 
0.0240 u 

0.02 u 

I I 



S i l v e r  (Ag), 
Aluninun ( A l l ,  
Arsenic (As), 
Bar iun (Ea), 
B e r y l l i u n  (Be), 
Calc iun (Ca), 
Cachiun (Cd), 
Cobalt (Co), 
Chromiun ( C r ) ,  
Cesiun (Cs), 
Copper (Cu), 
I r o n  (Fe), 
Mercury (Hg), 
Potassiun (K 1, 
L i t h i u n  ( L i ) ,  
Magnesiun (Mg), 
Manganese (Mn), 
Molybdenun(Mo), 
S o d i u n  (Ne), 
Nickel  ( N i l ,  
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
S t ron t i un  (Sr), 
Tha l l i un  ( T l ) ,  
Vanadium ( V  1, 
Zinc (Zn), 

t o t a l  .............. 
to ta l . .  ............ 
total.............. 
t o t a l .  ............. 
t o t a l  .............. 
t o t a l  .............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o t a l  .............. 
total.............. 
total.......... .... 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
total...,....... ... 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
total.............. 
t o t a l  .............. 

0.0076 
0.0769 
0.005 

0.1434 
0.005 

26.9666 
0.001 

0.0220 
0.0100 

0.02 
0.0365 
0.0813 
0.0002 

1 .o 
0.1 

4.7603 
0.3136 
0.0220 

14.1688 
0.0370 
0.005 
0.02 
0.005 

0.1399 
0.01 

0.0240 
0.2618 

U 

U 

U 

U 
U 
U 
U 

U 

U 

U 

U 
U 
U 
U 

U 
U 

0.0076 
0.1453 
0.005 

0.1307 
0.005 

24.2757 
0.001 

0.0220 
0.0282 

0.02 
0.0085 
0.1863 
0.0002 

2.1 
0.1 

4.5329 
0.2702 
0.0220 

14.9011 
0.0370 
0.005 
0.02 
0.005 

0.1619 
0.01 

0.0264 
0.0755 

U 

U 

U 

U 
U 

U 

U 

U 

U 

U 
U 
U 
U 

U 

0.0076 
0.1130 
0.005 

0.1538 
0.005 

26.8479 
0.001 

0.0220 
0.0193 

0.02 
0.0118 
0.1015 

3.0 
0.1 

4.8600 
0.4100 
0.0220 

13.4639 
0.0416 
0.005 
0.02 

0.005 
0.1716 

0.01 
0.0240 
0.0714 

0.0002 

U 

U 

U 

U 
U 

U 

U 

U 

U 

U 

U 
U 

U 
U 

0.0076 U 
0.0506 
0.005 u 

0.2662 
0.005 u 

122.5689 
0.001 u 

0.0220 u 
0.0296 

0.02 u 
0.0105 
0.1137 
0.0002 u 

3.8 
0.1 u 

15.3287 
0.6425 
0.0220 u 

33.60 16 
0.0370 U 
0.005 u 
0.02 u 
0.005 u 

0.6899 
0.01 u 

0.0240 u 
0.0608 



Metals 

S i l v e r  (Ag), total.............. 
Aluninun ( A [ ) ,  t o t a l  .............. 
Arsenic (As), t o t a l  .............. 
Bariun (Ea), t o t a l  .............. 
B e r y l l i u n  (Be), total.............. 
Ca lc iun  ( t a l ,  total.............. 
Cadniun (Cd), total.............. 
Cobalt ( t o ) ,  t o t a l  .............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper ( C U I ,  total.............. 
I r o n  (Fe), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassium ( K  ), t o t a l .  ............. 
L i t h i u n  ( L i ) ,  total . . .  ........... 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 
Molybdenun(Mo), total.............. 
S o d i u m  (Na), t o t a l  .............. 
Nicke l  ( H i ) ,  total.............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l  .............. 
St ron t i un  (Sr), t o t a l  .............. 
Tha l l i un  ( T I ) ,  t o t a l  .............. 
Vanadiun ( V  ), total.............. 
Zinc (Zn), t o t a l  .............. 

0.0085 
0.0353 
0.005 
0.1826 
0.005 

47.2474 
0.001 
0.0313 
0.0136 
0.02 

0.0568 
0.0471 
0.0002 

4.2 
0.1 

1.2001 
0.3551 
18.7309 
0.0444 
0.005 
0.02 
0.005 
0.3320 
0.01 

0.0572 
0.0486 

a.2194 

U 

U 

U 

U 

U 

U 

U 

U 
U 

U 

0.0076 U 
0.0346 
0.005 U 
0.1291 
0.005 u 

0.001 u 
0.0220 u 
0.0131 
0.02 u 

0.0063 U 
0.0401 
0.0002 u 

6.2 
'0.1 u 

13.2047 
1.0484 
0.0220 u 
71.3146 
0.0370 U 
0.005 u 
0.02 u 
0.005 u 
0.5041 
0.01 u 

0.0240 u 
0.0598 

74.452a 

0.0076 U 
0.0769 
0.005 U 
0.1020 
0.005 u 

34.0248 
0.001 u 
0.0220 u 
0.0236 
0.02 u 

0.0545 
0.1182 
0.0002 

6.1 
0.1 u 

7.2507 
0.1784 
0.02w 
94.6908 
0.1863 
0.005 u 
0.02 u 
0.005 u 

0.01 u 
0.3011 

0.1004 
0.6716 

0.0076 U 

0.0290 U 
0.005 u 
0.1034 
0.005 u 

40.1314 
0.001 
0.0220 u 
0.0114 
0.02 u 

0.0063 U 
0.0419 
0.0002 u 

4.9 
0.1 u 

5.5284 
0.6670 
0.0220 u 
17.3672 
0.0768 
0.005 u 
0.02 u 
0.005 u 
0.2625 
0.01 u 

0.02co u 
0.1893 



0188-881-013 0188-881-011 8610-044-032 RFU Batch I D :  0188-881-009 
G 108610860 Customer ID: 68-87-01-28-88 71 -87-01 -29-88 72-87-01-2a-a8 

Matr ix :  Water Water Water Water 
Un i ts :  MG/L MG/L MG/L MG/L ---___._.----___-___.-----------------------.--..-----------------.-----------------------------------------------.-.------ 

Metals 

S i l v e r  (Ag), total.............. 
Aluninun ( A l ) ,  total.............. 
Arsenic (As), total.............. 
Bar iun  (Ba), t o t a l  .............. 
B e r y l l i u n  (Be), total.............. 
Ca lc iun  (Ca), t o t a l  .............. 
Cadmiun (Cd), total.............. 
Cobalt ( t o ) ,  t o t a l  .............. 
Chrmiun  ( C r ) ,  total.............. 
Cesium (Cs), total...... ........ 
Copper (Cu), total.............. 
I r o n  (Fe), t o t a l  .............. 
Mercury (Hg), total.............. 
Potassiun ( K  1, total.............. 
L i t h i u n  ( L i ) ,  total.............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), to ta l . . .  ........... 
Molybdenun(Mo), t o t a l .  ............. 
S o d i u n  (Na), t o t a l .  ............. 
Nicke l  ( N i ) ,  t o t a l  .............. 
Lead (Pb), t o t a l  .............. 

-Antimony (Sb), t o t a l  .............. 
Seleniun (Se), total.............. 
Stront ium ( S r ) ,  t o t a l .  ............. 
Tha l l i un  (111, t o t a l  .............. 
Vanadiun ( V  1, total.............. 
Z i n c  (Zn), t o t a l .  ............. 

0.0076 U 
0.0290 
0.005 u 
0.1528 
0.005 u 

32.4063 
0.001 u 
0.0220 u 
0.0100 u 
0.02 u 

0.0063 U 
0.9498 
0.0002 u 

3.0 
0.1 u 

5.3604 
1.6165 
0.0220 u 
19.3733 
0.0370 
0.005 u 
0.02 u 
0.005 u 
0.1964 
0.01 u 

0.0240 u 
0.1062 

0.0076 U 
0.0308 
0.005 u 
0.0841 
0.005 u 

71 .2977 
0.001 u 
0.0220 u 
0.0135 
0.02 u 

0.0070 
0.0366 
0.0002 

1.7 
0.1 u 

9.3802 
0.0590 
0.0220 u 
9.5292 
0.0370 U 
0.005 u 
0.02 u 
0.005 u 

0.01 u 
0.4217 

0.0364 
0.0572 

0.0076 U 
0.0516 
0.005 u 
0.1574 
0.005 u 

88.9694 
0.001 u 
0.0220 u 
0.0111 
0.02 u 

0.0069 
0.0344 
0.0002 u 

3.1 
0.1 u 

16.7782 
0.5105 
0.0220 u 
23.4236 
0.0370 U 
0.005 u 
0.02 u 
0.005 u 
0.5986 
0.01 u 

0.0240 u 
0.0353 

0.019 
36.6 
0.002 u 
0.340 
0.026 
22.1 
0.005 u 
0.050 u 

0.150 u 
0.024 

0.00056 
12.9 

7.88 
0.634 
0.100 u 
12.2 

0.040 u 
0.005 u 
0.050 u 
0.002 u 
0.238 
0.010 u 
0.057 
0.055 

O.OlO_ 

28.2 



a LANDFILL  ALLUVIAL ELLS 
METALS 

INORGANICS DATA SUMMARY REPORT 

S i l v e r  (Ag), 
Aluninun ( A L ) ,  
Arsenic (AS),  
Bar iun  (Ea), 
Be ry l l i um (Be), 
Ca lc iun  (Ca), 
Cadniun (Cd), 
Cobalt (Co), 
Chromium ( C r ) ,  
Cesiun (Cs), 
copper (Cu), 
I r o n  (Fe), 
Mercury (Hg) , 
Potassiun (K ), 

L i th iun (L i ) ,  
Magnesiun (Mg), 
Manganese (Mn),  
MolyMenun(Mo), 
S o d i u n  (Na), 
Ni,ckel ( H i ) ,  

Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
S t ron t i un  ( S r ) ,  
T h a l l i u n  ( T I ) ,  
Vanadiun ( V  1, 
Zinc (Zn) I 

a 

t o t a l  .............. 
to ta l . .  ............ 
t o t a l  .............. 
to ta l . .  ............ 
total.............. 
total.............. 
t o t a l  .............. 
total.............. 
total.............. 
t o t a l  .............. 
t o t a l  .............. 
to ta l . .  ............ 
t o t a l  .............. 
t o t a l  .............. 
totak... ........... 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .............. 
t o t a l  .. i . . . . . . . . . . .  
total..... ......... 
total . .  ............ 
t o t a l  .............. 
to ta l . .  ............ 
t o t a l  .............. 
t o t a l  .............. 

0.010 u 
0.480 
0.002 u 
0.160 
0.011 
26.2 
0.005 u 
0.050 u 
0.010 u 
0.150 u 
0.020 u 
0.252 

0.00021 
0.623 

5.90 
0.079 
0.100 u 
13.L 

O.OL0 u 
0.005 u 
0.050 u 
0.002 u 
0.190 
0.010 u 
0.025 U 
0.006 

0.010 u 
0.550 
0.002 u 
0.150 
0.007 
25.5 

0.005 U 
0.050 U 
0.010 u 
0.150 U 
0.020 u 
0.262 

0.0016 
0.560 

5.40 
0.091 
0.100 u 

13.9 
0.040 u 
0.005 U 
0.050 U 
0.002 u 
0.193 
0.010 u 
0.025 U 
0.005 U 

Page: 8 



APPENDIX C - 2  

GROUND-WATER ANALYTICAL DATA 
BEDROCK WELLS 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILE ORGANICS 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0188-881-019 
0387-881-078 
0188-881-018 
0387-881-077 
8 7 0'9 -07 8 -0 15 0 
0188-881-016 
0687-881-010 
0487-881-071 
0187-881-053 
0287-881-044 
0487-881-068 
0487-881-102 
0187-881-099 
0287-881-046 
8611-027-023 
8611-004-006 

08-86-02-03-88 
08-86-08-11-87 
09-86-02-03-88 
09-86-08-11-87 
41-87 
41-87-02-02-88 
41-87-09-21-87 
41-87-12-16-87 
8-86-04-13-87 
8 -8 6-06-11-87 
8-86-12-16-87 
9-86-01-18-88 
9-86-05-14-87 
9-86-06-15-87 
GO88611860 
GO98610860 

15 



n 

0387-881-078 0188-881-018 0387-881 -077 RFU Batch I D :  0188-881-019 
Customer I D :  08-86-02-03-88 08-86-08-11-87 09-86-02-03-88 09-86-08-11-P7 

Matrix: ' Water Uater Uater Uater 
Units: UG/L UG/L UG/L UG/L 

Dilution Factor: 1.0 1 .o 
. ------------.- .---------. .--------*------------.---.----------.----------------------------------------------------------~ 
Field Parameters 

Toluene-d8: 100 x x 100 x x 
96 x % 
78 X x 

Brmfluorobenzene: 92 X x 
1,2-Dichloroethane-d: 76 X x 

........................................................................................................................... 
Field Parameters 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chioroethane ....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide. .......... ;....... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform.... ..................... 
1,2-Oichloroethane ................. 
2-Butanone ......................... 
l,l,l-Tri,chloroethane .............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate... ................... 
Bromodichloromethane. .............. 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibrmchloromethane ............... 
1,1,2-Trichloroethan .............. 
Benzene ............................ 
cis-1,3-Dichloropro pene............ 
2-Chloroethylvinylether ............ 
Bromoform ........................... 
6-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene............................ 
Chlorobenzene.. .................... 
Ethylbenre ne ....................... 
Styrene.. .......................... 
Total Xylenes. ..................... 

10 u 
10 U 
10 u 
10 u 
5 u  
10 U 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

N R  
N R  
N R  
NR 
N R  
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

N R  
N R  
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
N R  
NR 
NR 
NR 
5 u  

NR  
NR 
NR 
N R  
N R  
NR 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 U 
5 u  
5 u  
10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
s c l  
s u  
5 u  

NR 
NR 
N R  
NR 
N R  
NR 
N R  
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

N R  

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
N R  
N R  
NR 
NR 
5 u  

NR 
N R  
N R  
N R  
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. E-Present in blank. NS=Not spiked. %=Percent recovery. 1 



RFU Batch IO: 8709-078-0150 0188-881-016 
Customer IO: 41-87 41-87-02-02-88 

Matr ix :  Uater Uater 
Uni ts :  UG/L UG/L 

D i l u t i o n  Factor: 1.0 1 .o _______-______---_______________________-------------------.-------.----..-------- 
F i e l d  Parameters 

Toluene-d8: 102 x 
Brmf luorobenzene:  102 x 

1,2-Dichloroethane-d:  98 x 

108 X 
98 X 
8 4 %  

,0687-881 -010 
41 -87-09-21 -87 
Uater 
UG/L 

% 
x 
% 

110 % 
7 2 %  
92 % 

Chloromethane ...................... 10.00 u 
Bromomethane ....................... 10.00 u 
Viny l  Chloride.. ................... 10.00 u 
Chloroethane ....................... 10.00 u 
Methylene Chloride... .............. 5.00 u 
Acetone............................ 6.00 JB 
Carbon D i s u l f i d e  ................... 5.00 u .  
1.1-Dichloroethene ................. 5.00 u 
1, l -Oichloroethane ................. 5.00 u 
Trans-1,2-Dichloroethene ........... 5.00 u 
Chloroform ......................... 5.00 u 
1.2-Dichloroethane ................. 5.00 u 
2-Butanone. 10.00 u 
l , l , l -T r i ch lo roe thane  .............. 5.00 u 
Carbon Tetrachlor ide.  .............. 5.00 U 
Viny l  Acetate........ .............. 10.00 u 
Bromodichloromethane... ............ 5.00 u 
1,2-Dichloropropane ................ 5.00 u 
Trans-1,3-Dichloropropene .......... 5.00 u 
Trichloroethene.. .................. 5.00 u 
Oibromochloromethane ............... 5.00 u 
1,1,2-Trichloroethane.. ............ 5.00 u 
Benzene............................ 5.00 u 
cis-l,3-Dichloroprof~ene ............ 5.00 u 
2-Chloroethy lv iny le ther  ............ 10.00 u 
Bromoform. ......................... 5.00 U 

........................ 

4-Methyl-2-pentano ne............... 
2-Hexanone ......................... 
Tetrachloroethene... ............... 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................. 
Chlorobenzene.. .................... 
Ethylbenzene ....................... 
Styrene. ........................... 

10.00 
10.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

10 u 
10 u 
10 U 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 .  u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

NR 
NR 

NR 
NR 

NR 
NR 
NR 
s u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 

5 u  

s u  
NR 

NR 
NR 
NR 

s u  NR 

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  

NR 

NR 
5 u  

NR 

NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 

10.00 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
s u  

10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
s u  
5 u  

NR 

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Total  Xylenes ....................... 5.00 u - 5  u NR 5 u  

Modif iers:  U=Analyzed,,not detected. J=Present below detect ion l i m i t .  B=Present in  blank. NS=Not spiked. %=Percent recovery. 



RFU Batch I D :  
Customer ID: 

U a t r i x :  
Un i ts :  

D i l u t i o n  fac to r :  _--______-_____.__-__ 

0287- 881 - 044 
8-86-06-11-87 
Water 
UC/L 
1 

F i e l d  Parameters 

Chloromethane ...................... 
Bromomethane ....................... 
Viny l  Chlor ide.  .................... 
Chloroethane.. ..................... 
Uethylene Ch lor ide  ................. 
Acetone........................ .... 
Carbon D i s u l f i d e  ................... 
1, l -Dichloroethene ................. 
1, l -Dichloroethane ................. 
Trans-l,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l , l , l -T r i ch lo roe thane  .. i........... 
Carbon Tet rach lo r ide  ............... 
Viny l  Acetate...................... 
Bromodichloromethane. .............. 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane.. ............. 
1,1 ,2-Tr ich lo roe then .............. 
Benzene... ......................... 
c is -1 ,3 -0 ich lo ropro  pene............ 
2 -Ch loroe thy lv iny le ther  ............ 
Bromoform.... ...................... 
G-Uethyl-2-pentanone. .............. 
.?-Hexanone ......................... 
Tetrachloroethene. ................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene.. .......................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total  Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
G U  

c u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

c u  
c u  
4 u  

c u  
c u  

NR 

NR 

NR 
NR 
NR 
NR 
c u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 
NR 
NR 

NR 

0487- 881 - 068 0487-881-102 
8-86-12-16-87 9-86-01-18-88 
Water Water 
UC/L UG/L 
1 .o 1 .o __._______--_______------------------- 

144 x 126 X 
76 X 125 4; 
92 X 184 X 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

l o  u 
10 u 
10 u 
10 u 

c.00 J 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

12.00 

10 u 
10 u 
10 u 
10 u 
6 

10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

10 u 
5 u  
s u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

HA 

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Mod i f ie rs :  UmAnalyzed, no t  detected. J=Present below de tec t i on  L i m i t .  B=Present i n  blank. N S = N o t  spiked. %=Percent recovery. 



--e.. 
F i e l d  Parameters 

RFU Batch ID: 
Customer ID: 

Matr ix :  
Un i ts :  

D i l u t i o n  Factor:  -_-____..--_________ 

861 1-027-023 
G O 8 8 6 1  1860 
Uater 
UG/L 
1 

.-----------.-- 

Chloromethane ...................... 
Branomethane ....................... 
Vinyl Chloride... .................. 
Chloroethane ....................... 
Methylene Ch lor ide  ................. 
Acetone ............................ 
Carbon D i s u l f i d e .  .................. 
1, l -O ich lo roe thwie  ................. 
1, l -D ich lo roe tha  ne................. 
Trans-1.2-Dichloroethene ........... 
Chloroform. ........................ 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l , l , l - T r i c h l o r o e t h a n e  .............. 
Carbon Tet rach lo r ide  ............... 
V iny l  Acetate...................... 
B r d i c h l o r o m e t h a n e . . .  ............ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibrunochloromethane ............... 
1,1,2-frichLoroetha ne.............. 
Benzene............................ 
c is -1 ,3 -D ich lo ropr  opcnc............ 
2-Ch loroe thy lv iny le ther  ............ 
Bromoform. ......................... 
4-Methyl-2-penta n o m . . . . . . . . . . . . . . .  
.?-Hexanone.. ....................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene. ..................... 
Ethylbenzene ....................... 
Styrene.... ........................ 

1,2-Dichloropropane ................ 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

c u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 

NR 
4 u  

c u  
NR 
NR 
NR 
HR 
NR 
NR 
e u  

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

e u  
G U  
c u  

4 u  
G U  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

c u  
NR- 

NR 
NR 
NR 
NR 
NR 
NR 
G U  

NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  

84 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

12 B 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

8611-004-006 
GO9861 0860 
Uater 
.UG/L 
1 

................ 

100 z 
105 % 
100 % 

_____.___ 

10 u 
10 u 
10 u 
10 u 
5 u  
2 JB 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
s u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 9  
5 u  
5 u  Tota l  Xylenes ...................... NR NR 5 u  

Modi f ie rs :  U=Analyzed, no t  ,detected. J=Present below de tec t i on  l i m i t .  @=Present i n  blank. NS=Not spiked. %=Percent recovery. 



I 

RADIONUCLIDES 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



r 1 

0188-881-019 
0188-881-018 
0188-881-016 
0487-881-057 
0187-881-054 
0287-881-044 
0487-88 1-058 
0487-881-083 
0187-881-104 
0287-881-046 
0387-881-060 
1000-000-240 
1000-000-245 

08-86-02-04-88 

4 1-87-02-03-88 
41-87-12-17-87 
8-86-04-13-87 
8-86-06-11-87 
8-86-12-17-87 
9-86-01-19-88 
9-86-05-14-87 
9-86-06-15-87 

GO88611860 
GO98610860 

09-86-02-04-88 

9-86-08-12-87 
23127-5-5 
23 04 3-5-2 



Gross Alpha ........................ 3 +/ -  5 p c i / l  
Gross Beta......................... - 7  + / -  12 pc i / l  
Uraniun 233, 234 ................... 2.9 + / -  0.63 p c i / l  
Uraniun 235 ........................ 0.08 + / -  0.12 p c i / l  
Uraniun 238 .................... ;... 0.90 +/-  0.30 p c i / l  
S t ron t i un  89, 90 ................... 
Plutoniun 239, 240 ................. 0.0 + / -  0.31 p c i / l  
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tr i t i  un............................ (210 p c i / l  

Sanple In format ion 

RFU Batch I O :  
Customer I D :  

Matr ix :  

Radio Chemistry 

Gross Alpha ........................ 
Gross Beta............... .......... 
Uraniun 233, 234. .................. 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t i un  89, 90. .................. 
Plutoniun 239, 240.. ............... 
Americiun 261....... ............... 
Cesiun 137... ...................... 
Tritiun..... ....................... 

0487-881 -057 
4 1-87- 12- 17-87 
Uater 

1 +/-  5 p c i / l  
- 4  + / -  11 p c i / L  

1.1 + / -  0.24 p c i / l  
0.09 + / -  0.07 p c i / l  
0.24 +/- 0.12 p c i / l  

0.0 + / -  0.58 p c i / l  

<210 p c i / l  

3 + / -  6 p c i / l  

0.26 + / -  0.18 p c i l l  
0.01 + / -  0.06 p c i / l  
0.15 + / -  0.17 p c i l l  

- 4  +I- 13 p c i / l  

0.0 + / -  2.0 p c i / l  

<210 pc 

....................................................... 

0187-881 -054 
8-86-04-13-87 
Uater 

0287-881 -044 
8-86-06-11-87 
Uater 

109 +/ -  22 
123 + / -  15 

(1 .o 
0.00 + / -  .14 
0.00 +/- .32 

<210 

p c i / l  8 + / -  4 
p c i / l  21 + / -  12 

0.0 + / -  .45 
0.0 +/-  .41 
0.0 + / -  .75 

p c i / l  .21 + / -  .85 
p c i / l  0.0 + / -  1.2 

p c i / l  <110 

p c i / l  <0.6 

NR 

20 +I- 10 
5 1  +I- 45 

0.18 + / -  0.61 
0.26 +I- 0.45 

2.3 +I- 5.4 
1.3 

0.05 + / -  0.62 
0.0 + / -  1.2 

NR 
<110 

pci1L 
p c i / l  
pcill 
pc i /I1 
pc i /L  
p c i l l  
p c i l l  
p c i / l  

p c i / l  



LANDFILL BEDROCK WELLS - RADIOCHEMISTRY 
D A T A  SUMMARY REPORT 

RFW Batch I D :  0487-881-058 0487-881-083 0187-881 - 104 
Customer I O :  8-86-12-17-87 9-86-01 -19-88 9-86-05-14-87 

Matr ix :  Water Uater Water ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234.. ................. 
Uraniun 235... ..................... 
Uraniun 238... ..................... 
Stront iun 89, 90 ................... 
P lu ton iun  239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137. ........................ 
Tr i t i  un............................ 

G +/ -  17 
4 +/-  1 1  

.98 + / -  .21 

.03 + / -  .04 

.45 +/-  .14 
c1 .o 
0.00 + / -  .16 
.02 +/ -  .lo 

c210 

p c i / l  
p c i / l  
p c i / l  
p c i / l  
p c i / l  
Fill 
p c i / l  
p c i / l  

p c i / l  

2 + / -  5 
-1  + / -  1 1  

.3.0 +/- 0.5 
.06 +/-  .10 
.98 +/ -  .28 

C1 .o 
0.00 + / -  .14 
0.00 +/- .12 

<220 

5 + / -  0 
0 + / -  9 

1.8 + / -  1.G 
.85 + / -  .74 
.28 + / -  .97 

0.6 + / -  1.2 
0.0 +/-  1.2 

1.03 

NR 
<110 

Sanple In fo rmat ion  

RFW Batch I D :  0287-881-046 
Customer I D :  9-86-06-15-87 

0387-881 -060 
9-86-08-12-87 

1000-000-240 
GO88611860 

Matr ix :  Water Water Water 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta. ........................ 
Uraniun 233, 234 ................... 
uran iun  235. ....................... 
Uraniun 238 ........................ 
St ron t i un  89, 90.. ................. 
P lu ton iun  239, 240 ................. 
Americiun 241.......... ............ 
Cesiun 137. ........................ 
Tritiun............ ................ 

45 + / -  21 
67 +/-  6 
2.2 +/-  1.0 
0.0 * / -  0.26 
0.32 + / -  0.5 
c1 .o 
0.0 + / -  0.65 
0.0 +/ -  1.2 

NR 
<110 

12 + / -  20 
12 + / -  39 
1.9 +/- 1.5 
-0.2 + / -  0.2 
5.3 + / -  2.0 

<1  .o 
-0.3 +/-  1.4 
.19 +/ -  .29 

492 

16 + / -  41 pi/[ 
61 + / -  90 p c i / l  

-0.09 +/ -  0.44 p c i / L  
NR 

-0.3 + / -  1.8 p c i / l  

-1.0 + / -  1.6 p c i / l  
- 0 . 4 4  + / -  0.79 p c i / l  

NR 

NR 
0.01 + / -  0.23 pcijrnl 



RFU Ratch IO: 1000-000-245 
Customer IO: GO98610860 

Matrix: Uater 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta. ........................ 
Uraniun 233, 234 ................... 
Uraniun 235.... .................... 
Uraniun 238. ....................... 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241... ................... 
Cesiun 137. ........................ 
Tritiun...... ...................... 

160 */- 100 p c i / l  
220 */- 60 p c i / l  
0.04 */- 0.25 p c i / l  

-0.18 */ -  0.35 p c i / l  

0.39 */- 0.79 p c i / l  
-0.17 */- 0.54 p c i / l  

NR 

NR 

NR 
0.05 + / -  0.21 pci/ml 



INORGANICS 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0188-881-019 
0188-881-018 
0188-881-016 
0187-881-054 
0287-881-065 
0387-881-082 
0487-881-054 
0487-881-083 
0187-881-102 
0287-881-049 
0387-881-083 
8611-027-025 
8611-004-008 

08-86-02-04-88 
09-86-02-04-88 
41-87-02-03-88 
8-86-04-13-87 
8-86-06-11-87 
8-86-08-12-87 
8-86-12-16-87 
9-86-01-18-88 
9-86-05-14-87 
9-86-06-15-87 
9-86-08-12-87 
GO88611860 
GO98610860 

e 



a LANDFILL  BEDROCK UELLS 
I NORCAN I C  

DATA SUMMARY REPORT 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 80.2 
Chlor ide ........................... 8.19 
Sul fa te ............................ 125 
pH ................................. 
Fluor ide ........................... 
N i t r a t e - N i t r i t e - N i t r o g e n  ........... 0.34 
Sul f ide.  ........................... 
Phosphate .......................... 
Cyanide, Tota l  ..................... 
Hexavalent Chromiun (Cr+6) ......... 
Tota l  Dissolved Solids............. 307 
Total  Suspended Sol ids ............. 
% Solids... ........................ 

205 mg/ 1 
8.44 mg/ 1 

151 mg/ 1 

0.02 u mg/l 

238 mg/ 1 ' 

114 mg/ 1 
928 mg/ 1 

L4.3 mg/ 1 

0.02 U m g / l  

1880 mg/ 1 

........................................................................................................................... ~ 

Sample In format ion 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 21 .c 
Chlor ide ........................... 872 
Su l fa te  ............................ 200 
pH ................................. 
Fluoride. .......................... 
N i t r a t e - N i t r i t e - N i t r o g  en........... 2.10 
Su l f i de  ............................ 
Phosphate .......................... 
Cyanide, Tota l  ..................... 1.0 u 
Hexavalent Chromiun (Cr+6).. ....... 
Tota l  Dissolved Sol ids ............. 402 
Total  Suspended Sol ids ............. 
X Solids.. ......................... 

12.4 
36.6 
9.50 

225 

0.20 u mg/l 

1.0 u mg/l 

380 mgl  1 

61.5 mg/ 1 
9.7 w/ 1 
1 78 mg/ 1 

1 u w/ l  

358 mg/ 1 



LANDFILL  BEDROCK UELLS 
INORGANIC 

DATA SUMMARY REPORT 

C03= as CaC03... .................. NR 
HC03- as CaC03 ..................... 57.7 mg/ 1 
Chlor ide ........................... 7.93 mg/ 1 
Sul fa te ............................ 151 mg/ L 
pH ................................. 
Fluor ide ........................... 
N i t r a t e - N i t r i t e - N i t r o g e n  ........... 1 .G7 mg/ 1 
Su l f i de  ............................ 
Phosphate .......................... 
Cyanide, Total............... ...... NR 
Hexavalent Chrm iun  (Cr+6) ......... 
Total  Oissolved Sol ids ............. 330 mg/ 1 
Total  Suspended Sol ids ............. 
X Solids... ........................ 

NR 
201 mg/ 1 

11.23 mgI.1 
10.3 mg/ 1 

0.02 u mg/l 

NR 

224 mg/ 1 

172 mg/ 1 
13.2 mg/ 1 
10.0 mg/ 1 

0.20 u mg/l 

1.0 u mg/l 

217 mg/ 1 

........................................................................................................................... 
Sanple In format ion 

RFU Batch I O :  0287-881-049 0387-881-083 8611-027-025 
.Customer IO: 9-86-06-15-87 9-86-08-12-87 GO88611860 

Matr ix :  Uater Uater Uater 
........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... NR 

HC03- as CaCO3 192 mg/ 
Chloride....... .................... 10.5 mg/ 1 
Sul fate.  ........................... 7.80 mg/ L 
pH ................................. 
Fluor ide ........................... 
Sulfide.. .......................... 
Phosphate .......................... 
Cyanide, Total. .................... 1.0 u mg/l 
Hexavalent Chrm iun  (Cr*6) ......... 

..................... 

N i t r a t e - N i t r i t e - N i t r  wen........... 0.20 u mg/\ 

Total  Dissolved Sol ids ............. 255 mg/ 1 
Total  Suspended Sol ids ............. 
X Sol ids ........................... 

0.20 u mg/l 

0.005 U mg/l 

91 1 mg/ 1 



Sarrple In format ion 

RFW Batch IO: 8611-004-008 
Customer IO: GO98610860 

Matr ix:  Water _________________-__----------.-----.--.----------------.-----.---------..----.---.------------- 
I norgani cs 

C03= as CaC03........ ............. 5 
HC03- as CaC03. .................... 220 
Chloride.... ..... 
Su l fa te  .......... 
pH ............... 
Fluor ide ......... 
N i t r a t e - N i t r i t e - N  
Su l f i de  .......... 

................. 1 1  

................. 15 

................. 

................. 
trogen........... 
................. 

Phosphate ................ 
Cyanide, Total .  .......... 
Hexavalent Chrm iun  (Cr+6 
Total  Dissolved Sol ids ... 
Total  Suspended Sol ids ... 
X Sol ids.  ................ 

......... 

......... 0.01 

......... 350 

......... 

........ 

......... 

........................ 



METALS 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



08-86-02-04-88 
09-86-02-04-88 
41-87-02-03-88 
41-87-12-17-87 
8-86-04-13-87 
8-86-06-12-87 
8-86-08-13-87 
8-86-12-17-87 
9-86-01-19-88 
9-86-05-14-87 
9-86-06-16-87 
9-86-08-12-a7 

~ 0 9 8 6 i 0 8 6 0  
GO88611860 



01 88- 881 - 01 6 0487-881-060 RFU Batch 10: 0188-881-019 0188-881-018 
41-87-02-03-a8 61-87-12-17-a7 Customer ID:  08-86.02-04-88 09-86-02-04-88 

Matr ix :  Uater Uater Mater Uater 
Un i ts :  MG/L MC/L MWL MG/L 

........................................................................................................................... 
Metals 

S i l v e r  (Ag), t o t a l  .............. 
Aluninun (At) ,  t o t a l  .............. 
Arsenic (As), t o t a l  .............. 
Bar iun  (Ea), t o t a l  .............. 
B e r y l l i u n  (Be), t o t a l  .............. 
Calciun (Ca), t o t a l  .............. 
Cadmiun (Cd), t o t a l  .............. 
Cobalt (Co), total.............. 
Chrciniun ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
Copper ( C U I ,  total..... ......... 
Iron (Fe), total.............. 
Mercury (Hg), total............. . 
Potassiun ( K  ), t o t a l  .............. 
L i t h i u n  ( L i ) ,  total.............. 
Hagnesiun (Mg), t o t a l  .............. 
Manganese (Hn), total.............. 
MolyWenm(Mo), total.............. 
S o d i u n  (Ha), t o t a l  .............. 
Nicke l  ( N i l ,  total.............. 
Lead (Pb), total.............; 
Antimony (Sb), total.............. 
Seleniun (Se), t o t a l  .............. 
S t r o n t i m  (Sr), total.............. 
Tha l l ium ( T I ) ,  t o t a l  .............. 
Vanadiun ( V  ), t o t a l  .............. 
Zinc (Zn), total.............. 

0.0076 U 
0.0416 
0.005 U 
0.0164 
0.005 U 

16.01 80 
0.001 u 
0.0220 u 
0.0100 u 
0.02 u 

0.0092 
0.0320 
0.0002 u 

c.9 
0.06 J 

1 .CL80 
0.0051 u 
0.0410 
71 .9646 
0.0370 U 
0.005 U 
0.02 u 
0.005 U 
0.1896 
0.01 u 

0.0240 u 
0.0200 u 

0.0076 U 
0.0290 U 
0.005 U 
0.1067 
0.005 U 

21.8304 
0.001 u 
0.0220 u 
0.0137 
0.02 u 

0.0063 U 

0.0825 
0.0002 

3.5 

5.4654 
0.0236 
0.0220 u 
57.6813 
0.0370 U 
0.005 U 
0.02 u 
0.005 U 
0.2572 
0.01 u 

0.0240 u 
0.0423 

0.1 u 

0.0076 
0.0350 
0.003 
0.2899 
0.005 

96.0820 
0.001 
0.0220 
0.0100 
0.02 

0.0063 
0.0372 
0.0002 

8.6 
0.13 

25.5941 
0.0821 
0.0343 

442.8450. 
0.0370 
0.005 
0.02 

0.004 
1.3304 
0.01 

0.0240 
0.0263 

U 

J 

U 

U 
U 
U 
U 

U 

U 
U 
U 
J 

U 
U 

0.0076 U 
0.0699 

0.1813 

96.1860 

0.002 J 

0.005 U 

0.001 u 
0.0220 u 
0.0100 u 
0.02 u 

0.0246 
0.0532 
0.0002 u 

9.9 
0.10 

24.1295 
0.0653 
0.0456 

cc47.3764 
0.0370 U 
0.005 U 
0.02 u 
0.005 
1.3371 
0.01 u 

0.0240 u 
0.0242 



-~ 
I I 

RFU Batch I D :  0187-881-053 0287-881-044 
Customer I D :  8-86-04-13-87 8-86-06-12-87 

. Mat r i x :  Water 'dater 
Un i t s :  MG/L MG/L --_..___--_-_----__----------------------.-----------.-----..-------------------- 

Metals 

S i l v e r  (Ag), total.............. 
Aluninun ( A l l ,  total.............. 
Arsenic (As), t o t a l  .............. 
Bar iun  (Ea), t o t a l  .............. 
B e r y l l i u n  (Be), total.............. 
Calc iun (Ca), total.............. 
C a r h i m  (Cd), total.............. 
Cobalt ( t o ) ,  total.............. 
Chromiun ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
Copper (CUI ,  t o t a l  .............. 
I r o n  (Fe), total...... ........ 
Mercury (Hg), total . . . .  .......... 
Potassiun ( K  1, total.............. 
L i t h i u n  ( L i ) ,  t o t a l  .............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), total.............. 
Molybdenun(Mo), t o t a l .  ............. 
S o d i u n  (Na), t o t a l .  ............. 
Nicke l  ( N i ) ,  t o t a l  .............. 
Lead (Pb), t o t a l  ..'............ 
Antimony (Sb), t o t a l . .  ............ 
Seleniun (Se), t o t a l  .............. 
St ron t i un  ( S r ) ,  t o t a l .  ............. 
Tha l l i un  ( T l ) ,  total.............. 
Vanadiun ( V  ), t o t a l  .............. 
Zinc (Zn), t o t a l  .............. 

0.0076 U 
0.1209 
0.01 u 

0.0338 
0.005 U 

32.2310 
0.005 u 
0.0220 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 
10.0 

0.0100 u 

1.2284 
0.0051 u 
0.1247 

101 .4100 
0.0370 U 
0.005 U 

0.0600 U 
0.006 
0.3843 
0.01 u 

0.0326 
0.02 

0.0076 U 
0.1254 
0.01 u 

0.0135 
0.005 u 

26.0747 
0.005 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0079 
0.0447 
0.0002 u 

7.6 

0.3173 
0.0051 u 
0.1241 

0.0370 U 
0.008 
0.06 U 
0.005 u 
0.3013 
0.01 u 

0.0333 
0.0200 u 

89.6748 

0.0076 U 

0.0730 
0.01 

0.0478 

25.6007 
0.005 U 

0.001 u 
0.0220 u 
0.0103 
0.02 u 

0.0076 
0.0294 
0.0002 u 

5.9 

1.1104 
0.0051 u 
0.1332 
88.3283 
0.0370 U 
0.005 u 
0.02 u 
0.005 u 
0.2818 
0.01 u 

0.0240 u 
0.0200 u 

0487-881-056 
8-86-12-17-87 
Ua t er  
M G / L  

- - - - - - - - - - _ - - _ _ _  

0.0076 U 
0.0722 
0.007 
0.0268 
0.005 U 

19.3936 
0.001 u 
0.0220 u 
0.0100 u 
0.02 u 

0.0330 
0.0384 
0.0002 u 

6.2 
0.1 u 

1.2793 
0.0051 u 
0.0732 
78.2412 
0.0370 U 
0.005 u 
0.02 u 
0.006 
0.2535 
0.01 u 

0.0240 u 
0.0200 u 



R F W  Batch I D :  
Customer ID:  

Ma t r i x :  
Un i t s :  

- - - - - - - - - - - - - -  -..--.-- 
Metals 

, -  . - _  

S i l v e r  (Ag), total....... ....... 
Aluninun ( A l ) ,  total.............. 
Arsenic (As), total.............. 
Bar iun  (Ea), t o t a l  .............. 
Bery l l i um (Be), total.............. 
Ca lc iun  (Ca), total.............. 
Cachiun (Cd), total.............. 
Cobalt (Co), total........... ... 
Chrciniun ( C r ) ,  total...... ........ 
Cesiun (Cs), t o t a l  .............. 
Copper ( tu) ,  t o t a l  .............. 
I r o n  (Fe), total.............. 
Mercury (Hg), total.............. 
Potassiun (K 1, total.............. 
L i t h i u n  ( L i ) ,  total.............. 
Magnesiun (Hg), total.............. 
Manganese (Hn), t o t a l .  ............. 
Molybdenun(Mo), total.............. 
Scdiun (Na), total.............. 
N i cke l  ( N i l ,  total.............. 
Lead . (Pb), total..... ......... 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l  .............. 
S t r o n t i u n  ( S r ) ,  total.............. 
Tha l l ium (111, total.............. 
Vanadiun ( V  1, t o t a l  .............. 
Zinc (Zn), total.............. 

0487-881 - 124 
9-86-01-19-88 
Water 
MC/L ----.--..------ 

0.0076 U 
0.0551 

0.01s 
0.1323 
0.005 U 

24.6412 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0.0257 
0.0519 
0.0002 u 

3.6 
0.1 u 

5.6543 
0.0338 
0.0220 u 

60.9950 
0.0370 U 

0.002 J 
0.02 u 

0.002 J 
0.2800 

0.01 u 
0.0240 u 
0.0200 u 

-.. 

0.0076 U 
0.0421 

0.01 u 
0.0907 
0.00s u 

25.8270 
0.005 u 

0.0220 u 
0.0100 u 

0.2 u 
0.0068 
0.0207 
0.0002 u 

5.0 u 

6.161 1 
0.0127 
0.0220 u 

61.5676 
0.0370 U 
0.005 u 

0.0600 U 
0;0050 u 
0.2726 

0.01 u 
0.0240 u 

0.02 u 

0.0076 
0.0290 

0.01 
0.0279 
0.005 

25.6395 
0.005 

0.0220 
0.0100 

0.2 
0.0063 
0.0131 
0.0002 

5.0 

0387- 881 -084 
9-86-08- 12-87 
Water 
M C / L  

................... 

5.5015 
0.0312 
0.0220 u 

60.6963 
0,0370 U 

0.015 
0.06 U 
0.00s u 

0.2263 
0.01 u 

0.0295 
0.0200 u 

U 
U 
U 

U 

U 
U 

0.0076 U 
0.0487 

0.004 J 
0.1303 
0.00s u 

22.8456 
0.0004 J 
'0.0220 u 
0.0178 

0.02 u 
0.0071 
0.2267 
0.0002 u 

3.9 

5.1208 

0.0290 
72.1430 
0.0370 U 

0.001 J 
0.02 u 

0.004 
0.2387 

0.01 u 
0.0240 u 
0.2433 

0.0212 



S i l v e r  (Ag), total.............; 

Arsenic (As), total.............. 
Bar iun  (Ea), t o t a l  .............. 
B e r y l l i u n  (Be), total............ .. 
Calc iun  (Ca), total.............. 
Cadmiun (Cd), total.............. 
Cobalt (Co), total.............. 
Chromiun ( C r ) ,  total.... .......... 
Cesiun (Cs), total.............. 
Copper (Cu), t o t a l  .............. 
I r o n  (Fe), t o t a l  .............. 
Mercury (Hg), total.............. 
Potassiun. (K 1, t o t a l  .............. 
L i t h i u n  ( L i ) ,  t o t a l  .............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), t o t a l  
Molybdenun(Mo), t o t a l . .  
Sodiun (Na), t o t a l  .............. 
Nicke l  ( M i ) ,  total.......... .... 
Lead (Pb), total.............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l .  ............. 
St ron t i un  (Sr), t o ta l . .  ............ 
T h a l l i u n  ( T i ) ,  t o t a l .  ............. 
Vanadiun ( V  1, t o t a l .  ............. 
Zinc (Zn). t o t a l .  ............. 

Aluninun ( A l ) ,  t o t a l  .............. 

.............. 
............ 

0.009 U 
0.380 
0.010 u 
0.156 
0.005 u 
91.5 

0.005 u 
0.025 U 
0.010 u 
0.150 u 
0.020 u 
0.094 

0.0002 u 
41.1 

1.00 u 
0.016 
0.133 

177 
0.020 u 
0.005 u 
0.060 U 
0.010 
1.310 
0.010 u 
0.025 U 
0.029 

0.010 
0.100 
0.010 
0.160 
0.005 
21.1 

0.025 
0.010 
0.150 
0.020 
0.07s 

0.0002 
3.62 

0.005 

U 
U 
U 

U 

5.25 
0.028 
0.100 u 

60.7 
0.020 u 
0.025 
0.060 U 
0.005 u 
0.17s 
0.010 u 
0.025 U 
0.020 u 



APPENDIX C-3 

SURFACE WATER ANALYTICAL DATA 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILE ORGANICS 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8608-044-021 
8608-029-025 

SW03088600 
SWLFLP08860 

21 
2s 



RFU Batch IO: 8608-044-021 
Customer ID: SUO3088600 

Matrix: Water 
Units: UC/L 

Dilution Factor: 1 -----__..----------------------------------------------- 
Surrogate Recovery 

Chloromethane ...................... 
Bromomethane................ ....... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone............... ............. 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate............... ....... 
Eromodichlormthane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibrcmochloranethane..... .......... 
1,1,2-Trichloroetha ne... . . . . . . . . . . .  
Benzene............................ 
cis-1.3-0ich1oroprope ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene............................ 
Chlorobenzene...................... 
Ethylbenzene ....................... 
Styrene ............................ 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
5 6  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
4 J  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Total Xylenes.... .................. 5 u  5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection limit. E-Present in blank. NS=Not spiked. %=Percent recovery. 



SEMI- VOL A T  IL ES 
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Di 
. . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

ution Factor: _ _ _ _ _ _ _ _ _ _ _ _ _  

2-Fluorophenol: 
Phenol -d5: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 

2-Fluorobiphenyl: 
p-Terphenyl-d14: 

-------------______-.-------------.--.  
Analytes 

Phenol ............................. 
bis(2-Chloroethy1)Ether ............ 
2-Chlorophenol ..................... 
1,3-Oichlorobenzene ................ 
1,G-Dichlorobenzene ................ 
Benzyl Alcohol ..................... 
1.2-Oichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-Chloroisopropy1)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2,4-Dimethylphenol ................. 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,4-Dichlorophenol ................. 
1,2,4-Trichlorobent em............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene......... ...... 
4-Chloro-3;methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 
2,4,6-Trichlorophenol .............. 
2-Chloronaphthalene ................ 
2-Nitroaniline. .................... 
2.4.5-Trichlorophenol.. ............ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

. _ .  

34 X 
27 X 
69 % 
40 X 
66% 
76 X __________-___.---______________________--- 

lo u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 U 
10 u 
10 u 

Dimethyl Phthalate. ................ 
Acenaphthylene ..................... 
Modifiers: U=Analyzed, not detected. JoPresent below detection limit. B=Present in blank. NS-Not spiked. %=Percent recovery. 



3 - N i t r o a n i l i n e  ..................... 
Acenaphthene ....................... 
2,6-Oini t rophenol  .................. 
&-Nitrophenol  ...................... 
Dibenzofuran ....................... 
2,G-Oini t rotoluene ................. 
2 ,6 -0 in i t ro to luene  ................. 
Oie thy lph tha la te  ................... 
6-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroani l ine. . . .  ................. 
4,6-Dinitro-2-methylphenol ......... 
N-Nitrosodiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorotenzene.. ................ 
Pentachlorophenol 
Phenanthrene.. 
Anthracene ......................... 
d i - n - B u t y l  Ph tha la te  ............... 
Fluoranthene ....................... 
Pyrene. ............................ 
Butyl Benzyl Phtha la te  ............. 
3,3’-Dichlorobenzidine ............. 
Benzo(a1Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
d i -n -Oc ty l  Ph tha la te  ............... 
Benzo(b)Fluoranthene........... .... 
Benzo(k)Fluoranthene........ ....... 
Benzo(a)Pyrene.. ................... 
Indeno(l,2,3-cd)Pyr ene............. 
Oibenz(a ,h)Anthrace .............. 
Benzo(g,h,i)Perylene ............... 

.................. 
..................... 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

7 JB 

8608-055-005 
SULFP08860 
Uater 
UG/L 
1 

................................................................ 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
4 J  

10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0 Modi f ie rs :  U=Analyzed, no t  detected. J iPresent belou de tec t i on  l i m i t .  B=Present i n  blank. NS-Not spiked. %=Percent recovery. 
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Sample In fo rmat ion  

8608- 055 -005 
SUL F PO8860 
Uater 
UG/L 
1 

Surrogate Recovery 

D i - n - h t y l c h l o r e n d a t e :  97 x 47 x 
........................................................................................................................... 
Ana 1 y tes  

Alpha-BHC .......................... 
Beta-BHC............... ............ 
Delta-BHC......... ................. 
Gam-BHC (Lindane). ............... 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan I . . . . . . . . . . . . .  .......... 
D ie ld r i n .  .......................... 
4,4 ' -00E ........................... 
Endrin.. ........................... 
Endosulfan I I . . . . . . . . . . ; . . . . . . . . . . .  
4,6'-00D ........................... 
Endosulfan Sulfate...... ........... 
4 , 4 ' - D D T  ........................... 
Methoxychlor ....................... 
Endrin Ketone......... ............. 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221 ....................... 
Aroclor-1232 ....................... 
Aroclor-1242.. ..................... 
Aroclor-1248 ....................... 
Aroclor-12% ....................... 
Aroclor-1260. ...................... 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0.5 U 
0.5 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.0s u 
0.05 u 

0.1 u 
0.1 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 

t u  
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

t u  
1 u  

0.1' u 

a Modi f ie rs :  U=Analyred, no t  detected. JJPresent below de tec t i on  1 i r n i t .  B=Present: in blank. NS'Not spiked. %=Percent recovery. 

L 



RADIONUCLIDES 

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 

. 

APPENDICES 



1000-000-369 
1000-000-405 

SW03088600 
SWLFP08860 

22548-8-6 
22511-10-9 



RFU Batch IO: 1000-000-369 1000-000-405 
Customer ID: SUO3088600 SUL FP08860 

Mat r ix :  Uater Uater 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 2 + / -  3 pci /  
Gross Beta.......... ............... 3 +/-  3 pci/ 
Uraniun 233,  234. .................. 0 .63  +/-  0.22 pci/ 

Uraniun 238 ........................ 0.60 +/-  0.20 p c i / l  
S t ron t i un  8 9 ,  9 0 . .  ................. WR 
P lu ton iun  239 ,  260 ................. -0 .04  + / -  0.17 p c i / l  
Americiun 2 4 1 . . . . . . . . . . . . . . . . . . . . . .  0.02 +/-  0.03 p c i / l  
Cesiun 137 ......................... NR 
Tritiun. ........................... -0 .09 + / -  0.24 p c i / l  

Uraniun 2 3 5 . . . .  .................... WR 

0 +/-  7 p c i / l  
11 +/-  5 p c i / l  

1 . 1  +/ -  0 . 2  p c i / l  

1.0 + / -  0.2 p c i / l  

0.02 */- 0.05 p c i / l  
0.04 +/ -  0.04 p c i / l  

0.10 + / -  0.22 p c i / l  

NR 

NR 

NR 
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I 1 

L i s t :  Customer I D ' S :  All 

8608-044-023 
8608-029-028 

SW'O 3 0 8 8 6 0 0 
SWLFP08 8 60 



C03= as CaC03. .................... 
HCO3- as CaC03 ..................... 
Chlor ide ........................... 
Sulfate....... ..................... 
pH ................................. 
Fluoride... ........................ 
N i t r a t e - N i t r i t e - N i t r o g e n  ........... 
Sulfide............................ 
Phosphate .......................... 
Cyanide, Total..................... 
Hexavalent Chromiun (Cr*6). ........ 
Total  Dissolved Sol ids.  ............ 
Tota l  Suspended Sol ids ............. 
X Sol ids ........................... 

0 

5.0 

0.00s 
10 

180 

U 

U 
U 

91 
52 

5.0 u mg/l 

0.001 u m g / l  
10 u mgjl 

533 mgl 1 



I 

METALS 
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S i l v e r  (Ag), t o t a l .  ............. 
Aluninm (A t ) ,  t o t a l  .............. 
Arsenic (As), t o t a l  .............. 
Bar iun  (Ba), t o t a l  .............. 
B e r y l l i u n  (Be), t o t a l  .............. 
Calc iun  (Ca), t o t a l  .............. 
Cachiun (Cd), t o t a l  .............. 
Cobalt (Co), t o ta l . .  ............ 
Chromiun ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
Copper (Cu), t o t a l  .............. 
I r o n  (Fe), t o t a l .  ............. 
Potassiun ( K  1 ,  t o t a l  .............. 
L i th iun  ( L i ) ,  t o t a l .  ............. 
Megnesiun (Mg), t o t a l  .............. 
Manganese (Mn),  t o t a l  .............. 
MolyMenun(Mo), t o t a l  .............. 

Mercury (Hg), total.............. 

S o d i u n  (Na), t o t a l .  ............. 
Nicke l  ( N i ) ,  t o t a l  .............. 
Lead (Pb), total.............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l  .............. 
St ron t i un  (Sr), t o t a l  .............. 
T h a l l i u n  ( T l ) ,  t o t a l  .............. 
Vanadiun ( V  1, t o t a l  .............. 
Zinc (Zn), total . . .  ........... 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.090 

47.5 
0.005 u 
0 . 0 5 0  u 
0.010 u 
0.100 u 
0.030 
0.075 u 

0.0002 u 
0.100 u 

6.0  
0.020 
0.300 

23.2 
0.040 u 
0.010 u 
0.050 u 
0.002 u 
0.360 
0.010 u 
0.313 
0.300 

0.010 u 
0.120 
0.001 u 
0.100 u 
0.005 u 

0.005 u 
0.050 U 
0.011 
0.100 u 
0.020 u 
0.030 U 

39.5 

0.00063 
67 .9  

20.8 
0.060 
0.100 u 

74.7 
0.040 u 
0.005 U 
0.020 u 
0.002 u 
0.400 
0.010 u 
0.005 U 
0.890 

............................. 
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5 

W c 

d 
w 

m s 



Page NG. I 
06/27/52 

' SARLE DATE 

11 115i?C 
0e/27 I79 
09/26 179 
10/15/7? 
12/03/75 
12~17170 
01 :?5/3? 
02/25/60 
01/31/30 
06/.?/ao 
05 I i 71 50 
iMI30li0 
0712PIi0 
021?5/?@ 
lG/?7/50 
1 I 121 120 
I2 / ;2 IEir  
01 /26/E I 
02 1'1 31 9 I 

SILVER 
m. lL  

b.00b 
0.00a 
0.0006 
0.01 
0. 0006 
(0.W6 
(0.0006 
(0.0003 
0.0003 
(0.0001 
(0.0005 
(O.O(ji15 

(0.0006 
0.wClT 
0. 002 
(0.0005 
(0.0005 
( 0 . m 5  
0.002 

ALMINUH 
ffi IL  

) 10 
0.7 
0.1 
2 
) L  
3 
0.3 
0.6 

0.05 
0.5 
0.5 
)6  
2 
) 10 
)5  

0.9 
2 

ARSENIC 
ffih 

(0.06 
(0.06 
0.1 
(0.02 
(0.02 
(0.02 
(0.02 
(0.02 
(0.01 
(0.Wl 
(0.02 
(0.03 
(0.02 
(0.02 
(0.06 
(0.02 
(0.03 
(0.02 
(0.03 

0.9 
0.6 
0.2 
0.3 
0.3 
0.1 
0.1 
0.1 
0 . 2  
0.005 
0.2 
0.2 
0.6 
0.1 
0.1 
0.6 
1 
0.3 
0.2 

BARIM 
ffi /L 

0.6 
0.07 
0 . k  
0.1 
0.01 
0.01 
0.1 
0.00 
0.04 
0.00' 
0.2 
0.2 
0.07 
0.08 
0.2 
0.2 
0.6 
0.2 
0.2 

UEST LANDFILL FOND 
UEIALS 

HISTORICAL DATA 

BERYLLIM 
ilG/L 

0.006 
0.2 
(6.0006 
(0.0005 
(O.IdX16 
(0.0006 
(0.000L 
(0.0003 
(0.W3 
(0.Wl 
(6.0005 
(0.0005 
(O.OO(j6 
(0.0006 
(0.001 
(0.0005 
(0.0005 
(0.0005 
(0.0005 

BIWUTH 
%/L 

0.6 
(0.0ilZ 
(0. M2 
(0.002 
(0.oirf 
(O.i#j? 

(0.002 
(0.002 
(0.001 
(U.OiX11 
(0.002 
(0.003 
(0.002 
(O.ljo? 

(0.006 
(0. iiO2 
(0.003 
(0.NZ 
(0.003 

CALCIW 
UG /L 

)IO 
70 
69 
57 
72 
b? 

76 
b7 

35 
62 
93 
75 
66 
bo 
IW 
b5 

75 
l? 
71 

CADMIM 
UG/l 

(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 

(0.01 
(0.01 
(0.01 
(0.01 

(0.01 

CERlUn 
HGlL 

(0 . f f ib 
(0.6 
(0.6 
(0.5 
(0.6 
(0. 6 
(0.6 
(0.3 
(0.3 
(0. i12 
(0.5 
(0.5 
(0.6 
(0.6 
(1  
(0.5 
(0.5 
(0.5 
(0.5 

COBALT 
ffi /L 

(0.006 
(0.002 
(0.002 
(0.002 
0.002 
(0.002 
0.002 
:0.002 
0.MI 
d.ik301 
0.006 
(0.1103 
0.006 
(0.002 
6.01 
0.003 
0.001 
0.002 
0.005 

CMORIlRI 
!G/L 

0.N 
(0.002 
(0.002 
0. ik3? 
0. o(j6 
O.olj7 
(O.Ot? 
0.002 
0.005 
(0.0ilill 
(0.002 
(O.~IO! 
0.006 
(0.002 
(0.006 
0.Oil9 
0.003 
(O.OO? 
0.003 

CESIM 
RGIL 

(0.1 
0.06 
(0.06 
(0.05 
0.06 
0. 0; 
(0.06 
(0.03 
0.03 
(O.M? 
(0.05 
0.05 
(0.06 
0.06 
0.1 
0.05 
(0.05 
(0.05 
0.05 

COPPEC 
Bl!L 

0.1 
i). 06 
(U.0Ui 
0.W2 
0.009 
0.006 
0.006 
Ij.il03 
0. C I l Y  

!0.@001 
0.G06 
0.01 
0.W7 
0. iH3d 
0.05 
:@.1#)? 
0.02 
(0.002 
0.006 



iaae No. I 
06/27 155 

SAHPLE O A K  

12/15/75 
01 / 15/76 
031 15: 76 
06 / I  51 76 
05/15/7b 
&! 15/76 
061 15/76 
B7/05!7b 
07/15; 73 
0t I 1  5/76 
01/15/76 
09115!76 
09: 15/76 
10/15/76 
10115I7t~ 
1 I / 1 5 / 7 t  
11 /15/7b 
1?/15/7b 
01 115177 
03/15/77 
U6:15/77 
06 I I 5 /77 
07/15/77 
08 I 1  SI 77 
09/15/77 
03/15/71 

05/15/76 
0711 5/78 
10115178 

061 15/72 

IRON 
N I L  

5 
5.6 
2. r4 
. 3  
)3.6 
. 3  

1.9 
. 2  

2 . 7  
2 .7  
) 3 . b  

) I ? . ?  

0. 5 
) 7  
, 3  
0. i 

0 .2  
I0 
0. i 
0.? 
0.6 
)IO 
2 

GERRANIWI 
MGIL 

(0.003 
( . 003 
.oo? 
(.OW 
{ . 0 0 2  
( . 006 

(.00? 
( ,003 

(. 001 
(.MI 
( . 0u2 

(.a? 

(0.003 
(0.003 
(0.Ml 
(O.OU? 
i0.GOl 
(0.002 
i0.005 
(0.M71 
(0.002 
(0.00? 
(0.005 
(0.002 

MERCURY 
N I L  

(0.005 
(0.001 

( . 005  
( . 0 0 6  
(.W7 
(0.005 
(0.005 
(.005 
(.006 
(0.005 
(.ffi5 
i ,005 
( ,005 
(C.005 
r.O? 
(0.005 
(0.005 
(O.l j05 
(0.005 
(0.oG5 
(0.005 
(0.0ir5 
(0.005 
( i l .rn5 
(0.005 
i 0 . W ~  
(0.005 
(0.005 
(0.006 

POTASSIUfi 
ffi I L  

5 
2.2 
1.5 
.a 
)3.b 
)7.? 

) 6 . 6  

)6 

. 3  

)3.6 

12.2 

E .* 

3 
)7 
( 3  
)5 
1 
'1 
5 
2 
; 6  

h 
10 
16 

L I T H I M  
m I1 

0. I 
. 2  
.05 
. I  
.07 
. 3  

2.0 
1.: 

.03 

.03 

. I  

. 2  

0.0 

0.5 
0.1 
0.2 
0.0; 
0.1 
0 . 4  

0.0g 
0.1 
0.U7 
0.3 
0.03 

EST LANDFILL FOND 
bETALS 

HISTOKICAL DATA 

RANGANESE ROLYBDENUII 
MG IL 

1 
. 3  
1 

.6 

.0'2 

. 5  

. Wb 

.Ul 

.01 

. 7  

a . _  

I 
0.07 
0.09 
0. I 
0.h 
0. 06 
0.6 
Ir. 2 
0. U? 

0.6 
0.9 
0.Ob 

bGIL 

(0.0006 
(.m 
.002 
,006 
.OM 
.M7 

. ow5 

.003 

.01 

.01 
(.IN03 

.001 

u.  w7 
0.007 
0.01 
0.02 
0.002 
0.02 
0.05 
b.001 
u. 02 
0.02 
0.01 
0.006 

N I O B I M  
W l L  

(0.03 
(.03 
( .O? 
(.0? 
( . OOB 
(.Q 

(.E 
C.03 

(.ill 
;.01 
C.02 

( .008 

(0.03 
(0.03 
(0.01 
(0.02 
(0.01 
(0.02 
(0.05 
(0.01 
(0.02 
(0.02 
(0.05 
(0.02 

NICKEL 
N I L  

0.01 
,036 
.05 
(.006 
. 02 
(.#7 

. 02 
,006 

( .0@3 
( .003 
.007 

(.O? 

0.03 
(0.007 
0.01 
0.02 
0. m7  
0.0h 
0. I 
0.007 
0.01 
0.007 
0.05 
0. OOt 

PHOSPHOROUS LEAD 
bGlL 

(0.03 
;.03 
(.02 
(.0? 
. a? 
. 7  

.05 

.ob 

2 . 7  
2 .7  
(. 112 

IS. 3 

(0.03 
5 
1 
0.2 
(0.01 
0.01. 
(0.05 
(0.01 
(0.02 
(0.02 
0. I 
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N A R R A T I V E  
ROCKY FLATS HISTORICAL DATA BASE 

The  Rocky Flats Historical Database has been established using da ta  obtained 

f rom Rockwell files and  binders located a t  Rocky Flats. It includes data  on landfi l l  

sites a n d  solar ponds and  covers the period f rom 1974 to 1986. To prepare , for  the 

possibility of combining this historical da t a  with cur ren t  data ,  the  ADMS database 

s t ruc ture  has been used. 

Key elements to the reports generated f rom this database include sample dates, 

reporting units, and  analyte  values. These a re  discussed in the following paragraphs. 

SAMPLE D A T E S  

When available, exact sample dates  provided on analyt ical  reports have been 

used. Monthly grab  samples for which only a month and  year were indicated have 

been assigned a da te  of the 15th or 16th of the month. In  situations where sample 

dates  were not provided on analytical reports but dates  could be approximated f rom 

report dates  and  report batch numbers, the approximate da te  was used. Data  for  

which sample dates  could not be approximated have not been included. 

U N I T S  

With the  exception of specific conduct ivi ty  which has been reported in 

umhos/cm, analyt ical  values have been reported in milligrams per liter (MG/L;PPM). 

Report ing units on phenols and  pcb's a re  questionable and  values included in the 

historical appendices fo r  those substances should not be used for  evaluation purposes 



unt i l  those have  been ver i f ied a n d  corrected.  In many cases, a n  a t tempt  was made to 

convert  phenol/pcb values to micrograms per l i ter  (UG/L;ppb).  

ANALYTE V A L U E S  

Values f o r  analyt ical  da t a  reported in scient i f ic  notation have been converted 

to s tandard  notation. With the exception of the phenol /pcb values mentioned in the 

paragraph on  units, a l l  o ther  values have been entered as they appeared on  Rockwell  

analyt ical  reports. No a t tempt  has been made to  adjust  values f o r  s ignficant  f igures,  

etc. 



* 

This appendix contains historical analytical data  for  the Present Landfill area. 

The  enclosed da ta  a re  presented in  the following order: 

Appendix D- 1: Metals 
West Landfill 
East Landfill 

Appendix D-2i Radiochemistry 
West Landfill 
East Landfill 
North Landfill Bypass 
South Landfill Bypass 

Appendix D-3: Inorganics 
West Landfill 
East Landfill 
North Landfill Bypass 
South Landfill Bypass 
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APPENDIX D-2 

RADIOCHEhIISTRY 
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1.1 G .  3 
0.9 G .  2 
1.6 0.3 
11.9 0 . 2  
1.9 0.3 
0.9 0.6 
1.6 0.5 
il. 9 0. 2 
0.6 0.3 
1.6 0.6 
0 . E  ' 0. I 
1.2 0.3 
0 .4  0.3 
d. 9 0.3 
0.6 0.6 
0.6 0. 3 
o. 5 0:3 
1.0 0.2 

MEklClWl 261 
FCI lL  ERROR 



US1 LANDFIL! POND 

HlSlOClCAL [MIA 
hAb1OIHElllSlkf 

SAfFLf OAlE ALFHA 
PCIlL ECCM 

60 
28 
2I 
bb 

l e  
16 
3’1 
!I 
10 
15 
25 
lil 
I9 
i6 
1s 
16 
7& 
19 
31 
I1 
?! 
17 
16 

5 
1: 

O? 

I? 
A 

0 

t. 

TfiIIlUn SIhONIlWl 90 
PCIlL ERfiOC PCllL EiROC 

5’31 i 7 3  
5129 013 9 
5975 51 1 
5113 623 
Q277 1012 
i !=3li l l  I O A  I 
1126 717 
2355 To? 
2667 5’13 
1551 731 
??35 . 767 
1056 b9 1 
2252 l ? f  
217h h27  
2706 727 
2057 5bl 
3 7 3  7% 
33b 71 1 
2057 37k 
927 151 
15% 712 
35 513 
1717 b? 3 
1855 uc7 

1?35 6 X  11 
It99 72 5 
195t 5: 7 
1139 a99 
1761 667 
1352 512 7 

FLUTONlUtl 236 
iCIll EiiliOR 

0.1 0.3 
I . ?  0.3 
1.1 0.3 
I!. 7 0. 3 
1 . 3  0 . 2  
1.23 
1.51 
1.36 
3.13 
3.71 
1.16 
i~. a O.? 
2 . 2  0 . 2  
3.8 0.3 
0. ;. 0.3 
0.9 0.3 
u.7 0.3 
0. 6 0.6 
I.! 0.5 
13. e d. .1 
u. 5 0 . 3  
11.5 0. ! 
0.7 0.2 
0. c c. 3 
1.3 0.3 
1. I u. 3 
I3.L 0.3 
0. ? 0.2 
1.1 0.3 
1.20 

AnEtilCIUrI 261 
PCII’L EhKOR 



I 1 

"-* 

w c 

B 
w 

$ 



8 
LL w 

4 
c w 

* A  

Y 
. 
I 

w c 
4 - 
w 

ii 



ALPHA 
PCIlL EiiCOR 

11 

15 
1 1  
1 
( 5  
16 
9 
1 1  
b 

21 
I 5  
37 
1; 
!d 
17 
13 
( 5  

(5 
1: 
(5 
I ?  
l i  
I9 
11 
I O  

5 

0 

1 

BETA 
FCIlL E2F.M 

U E j T  LANDFILL FOND 
RADIOCHEHI j T R Y  

HISTC@lCAL D A l A  

PLUTONlUn 239 
PCI/L ERROK 

AHEKICIM 211 
l C I l L  ECR,& 



c3 r? c3 

W 



ALFHA 
P C I l L  ERR% 

12 
15 
( 5  
13 
5 
19 
( t 
3 
15 
;5 
( 5  

3 

( 5  
( 5  
I2 
9 

1 0 
7 
I 1  
( 5  
(5 
:5 
3 
(5 
IO 
( 5  
3 
5 

t 

3 

BETA 
PC 1 It ERkN 

UEST LANDFILL FOND 
h A D I O C H E n l 5 l K Y  

HISTORICAL D A l A  

l f i I l I u n  STFroNTIun 30 
F C l / L  ERKOR P C I h  EREOR 

I 

PLUTONIlUl 239 
P C I l L  ERhDR 

AflERICIUn 261 
P C I l L  EkEOR 



SWLE D A l E  ALFHA 
FCI lL  ERtOA 

7 
l j  

11 \ 

7 
11 

( 5 
lb 
2u 
i 5  
( 5  
io 
10 
7 
I I  
b 

( 5  

7 
13 
1 1  
b 

I :  I 2  

!5 

13 
9 

c 

BETA 
FCIlL EiiROC 

UEjI LANDFILL FljND 
CA[IIOUlEfl lSIRY 

HISTORICAL DATA 

TRIlIUrr STCONIIUH 90 
PCllL ERfiOR PCI/L EiifiOR 

5 

. 

5 

6 

3 

2LUIONIUfl 239 
FCllL ERfiOA 

A n E R I l l U n  261 
i C 1 l L  ECCOR 



'3 r3 



h - 3 R 

w c 
4 a 



3 3 

w 
c 
4 
I 

w s 



h 

3 3 3  -~ - i, 
,-. 
..- - 

w c 
U 3 

W 

v, 



0 -  - -  

W c 
U a. 
w 



ALPHA 
PCIIL ERROR 

15 
20 
?6 
26 
l i  
21 
1 7  
13 
7 
11 
19 
20 
b 
27 
Zb 

(5  
15 
17 
12 
17 

0 

31 
13 
17 
Ib 
10 
12 
10 

3 2 

4 

E E l A  
PCIlL ERROR 

&SI LANGFILL POND 
RADlO(HEtll5lkY 

H I S l O R l C A L  D A l A  

1 R I  l l U B  STRONTIM 90 
PCIIL ERRM PCllL EhkOR 

. 

(3  

3 

( 3  



. .., .'. .., z -- 
h ." <-I n - 

I L  5 
m 

C. c. 

L L I  c 
4 u 
w 



SAWLE DATE ALPHA 
iC1 lL  ERCM 

3. 
13 
13 
(! 

1; 
;7 
1 i l  

1 3  
15 
12 

( 5  
10 

5 
3 
33 
19 
13 
iz 
15 
3v 
I b  

1 7  
15 
3 
Ib 

It 
1% 
IO 

C 

2 

. 

$ 3  

( 3  
( 3  

PLllTONIlJi'l 735 
F C I l L  E E k C  



w c 
4 5 



3 



‘3 
m 
r3 ‘3 

W c U P 



UEjl LANDFILL FOND 
RADlllCHEnl S l i i Y  

HISTOICAL DATA 

SAWLE DATE ALPHA 
P C V L  ERGOR 

BETA 
F C l l L  EGGOFi 

PLVTONIlUl ?39 
i C l / L  EFiCOR 

AHERICIUH 261 
i C I / L  EFiKOG 



'3 
9 

e 

w c 

d 



SAWLE DAlE  ALFHA 
PCllL ERFrOR 

1’1 
33 
3k 
l b  
15 
13 
15 
3 
1 5 
29 
35 
I b  

23 
33 
io 
It 
15 
16 

( 5  
10 
38 

b 1  
1: 
39 
I 5  
26 
26 

BETA 
FCI /L ~ ~ t i ~ l i  

WESl LANDFILL FOND 
RA[IIGCHEHISlkY 

HISTORICAL DATA 

TfiITlUn STRONIIUH 9b 
PCIlL EREOR PCI /L ERkrjR 

612 b05 

603 51 7 
t l .5 IO 
??6 he5 

PLUTONIM ?39 
F S I I L  ERhOR 

AJIERIClUfl 261 
PCI/L ERk0R 

3.0 
( 3  
6 

t 3  
( 3  
(3  
( 3  

( 3  

(3.0 
6 



c z 0 2  

n z -  c -  
v) c., 

h 

r )  N In 
0 ,  N In 

4 
w c x 



Pacri No. 31 
ljb:?7/e! 

S W L E  OATE ALPHA 
PCI lL  ERROR 

11 13 
16 13 
3 
23 17 
?7 2il 
i l!! 
21 21 
11 17 
36 23 
23 20 
3 21 
'iP .- 17 
?b 23 
52 29 
I I  I b  
60 2 7  
?9 15 
3L 23 
I6 ?0 
13 15 
36 22 
30 20 
27 2? 
13 13 
35 23 

!I % 
30 23 
36 32 
33 21 

L 

13 l a  

BETA 
PCI/L EKROR 

65 3: 
3 32 
35 39 
60 L 1  
3 33 

L9 
31 53 
53 h l  
x 36 
?7 !a 
11 33 
13 h 3  
lb 32 
63 37 
13 30 
-2  11 
35 hh 
- 20 36 
Nii 
Nh 
- I 3  67 
13 35 
4 3h 
10 23 
3 31 
I? !5 
35 60 
17 .1 1 
3 3b 
15 32 

.. . 
:0 

UEjT LANDFILL FOND 

HISTOKICAL DAlA 
RADIOCHE~~STRY 

T R l l I l U l  
PC I I L  

( I =  5L3 
( I :  176 
706 
t / =  566 
( I=  517 
098 

( / =  69b 
( 1 5  615 
569 
210 

t l =  683 
t / =  5bl 
619 
(1- 551 
(I=5&3 
(:.535 
766 
(15527 
702 

1 loo 
d26 
( I=  635 
13? 
t/: 5-9 
b57 
23s 
651 
33 
139 

t i =  578 

EKKM 

635 

562 

561 
5?6 

55r. 

559 

557 

600 
597 

5:o 

60: 
626 
52e 
5 Jcd 
56 1 

STRMTIIUI 90 
PCI lL  ERhOR 

( 3 . 0  

7.0 

3 . 9  
(3.0 

3 . 7  

3 . 6  
(3.0 
3. h 
(3 .0 
3.0 
(3.0 
(3.0 
7.5 
(3.0 
(3.0 

(3 .0  
(3.0 
(3.0 
(3.0 
6 .3  
(3.0 

PLUTON IM 239 
i i l l L  EkkOh 

AnEh I I IWI ?& I 
FCI lL  E i R M  



U E 5 l  LANDFILL POND 
RAG IO( HEM I STRY 

HlSTORICAL O A l A  

SWLE DATE ALPHA 
?CIIL EiViOli 

lh 106;tl 1 15 
06 I1 !Id 1 I I  16 
G612blCl 7 12 
011271bl 3 16 
U 5 / 0 l / 6  1 b 20 
05/11 i51 - 2  12 

B E I A  
PCIll ERROR 

10 30 
15 29 
27 32 
29 33 
0 31 
10 33 

T R I T I U I l  S T A O N l I W l  90 
PCIt'L ERROR PCI/L EKROR 

-6€1 536 3 .0  
-112 668 (3.0 
3b1 537 ( 3 . G  
1632 521 
1205 550 3.0  
162 537 (3.0 

PLUlONIun ?39 
PCIll EfiROR 

M E R l C l U n  261 
P C I l L  ERROR 



E A S T  L A N D F I L L  

PRESENT LANDFILL CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



Piroe No. I 
0i127/3i  

S N L E  DATE ALPHA 
FCI/L EHROIi 

8EIA 
PCII'L EiiiiOA 

EAST LMGFILL FOND 
RAOlOCHEfll5TRY 

HISTORICAL DATA 

PLUTONIUN :'39 AMEAICIWI 261 
PCI/L ERROR PCl/L EilEljC 



ALPHA 
i C I / L  EMM 

6 
5 
11  
12 
7 

(5 
( 5  
(5 
I 1  
Ib 
31 
15 
Ih 
_sc 
I b  

b 

(5 
I L  
33 
21 

3: 
:3 
2G 
1 1 
IS 
16 
31 
30 

1 

0 

BETA 
F C I I L  ERR& 

EAST LANDFILL PON@ 
KAOIOCHEHl51RY 

HISTOFr ICAL OATA 

T E I  iun STRONTIM 90 
P C l l L  ERROR P C l l L  ERR& 

PLlJlONllvl ?35 
PCIlL EiiCM 

ARERIClUfi 261 
P C I l L  E R R N  



Ly c c a 
W 



Faw NO. i 

i)61?7/ee 

5NW.E LAK ALPHA 
FiIt‘L EiiCOR 

11 
30 
23 
T2 
30 
IS 
I t  
3 

35 
13 
15 
18 
17 
21 
11 
‘LO 
21 
’i 
‘3 
15 
33 
b 

?3 
IO 

7 -  
0 

0 

I I  
I I  
1b 

B E T A  
PCI/L ERR& 

FLUToNllm 219 
FCI/L ERROR 



w 

f 



SAHFLE DATE ALPHA 
P C l l L  EFtliiP 

13 
25 
21 
( 5  
( 5  
9 
7 
( 5  

io 
15 
( 5  
15 
7 
l h  
!? 
7 
16 
11 
21 
6 
10 
Ita 
I h  
I! 
21 
1L 
21 
( 5  

BETA 
K I / L  E2ROfi 

EA51 LANDFILL POND 
CADIOCHEflIjTR\ 

HISIOfiICAL DATA 

t l=02? 

575 51 I 
593 516 
( / = M 3  

STftoNllwl 90 
P C l l L  EREOR 

Ir. 3 
h 

( 3  
3.2 
5. o 
( 3  

5.5 

( 3  
( Z  
5.5 

( 3  
0 . 1  

PLUIONIUR 239 
P C l l L  EhfiOti 

AbEhlCIuH 261 
iC I It EiitiOR 



I 

E A S l  LANDFILL F.W 
R A D I C I C M M I S I R Y  

HISTINICAL DATA 

PC I I1 

0 
5 
f 

( 5  
I ?  
I I  
25 
25 
i 11 
21 
I J  
13 

?I 
9 
0 

19 

26 

> 

LO 

26 

32 
-E 
17 
5 
13 
5 
57 

ALPHA BETA 
ECKOR . FCI/L EliCOfi 

T C I I I u n  STRONTIUM 3U 
P C l l L  EKkM P C I l L  ERkG 

3 . 2  
6.U 

5 . 6  
(1-671) 1 5  
I 7 3  607 ( 3  
( / : L o o  
(1.62'1 
11"l 73e 
(1.679 
j6il 515 1.6 

56L 3 .0  
59b 

( 3  
3 .  P 
6. 
( 3  
3 .2  
( 3  

571 3.G 
536 ( 3  

( 3  
557 ( 3  

6.0 
(3  

508 ( 3  
6.9 
6 .1  

PLUTONIM 239 AnEKICIUfl 211 
FCI/L EkRM PCI/L EKE06 



B 
rr; W 

U c W 

2 
m . 
I 

..I 

w c - 4: 
w 

g 

w m m 



E A S l  LANLlfILl PCND 
RADIOCHEHl 5 1 R Y  

HISTORICAL GATA 

SAWLE DATE ALPHA 
PC i 11 

3b 
69 
33 
is 
?? 
16 

~ 30 
IA 
37 
12 
31 
1 
I b  

l? 

JI 
I 
I I  
7 
lb 

! 
5 
I I  
3 
1 L  
10 
3 
a 

?b 
6 

P 

ECROR 

22 
23 
23 
? I  
I S  
20 
25 
17 
26 
26 
2:. 
I0 
21 
13 
1I 
27 
11 
Id  
11 
1 7  
It 

16 
G 

lo 
1 L  
I1 

I4 
32 
Ib 

B E l A  
P C l l l  ERROR 

NR 
-2 I1 
35 50 
- 7  32 
h 29 
16 30 

32 30 
25 32 
18 29 
12 36 
10 29 
3 27 
7 29 
1 29 
?5 31 
20 31 
19 36 
IO 60 
I1 3:' 
15 33 
I7 34 
39 35 
31 33 
2 3:. 
l o  3b 

- 5  L" 

27 3t. 
1b 37 
17 35 
21 3 7  

>I( 

TRITIM 
PcIlL ERROR 

(1;  530 
( / =  531 
(1- 539 

670 516 
(1: 5b0 
( I -  557 
247 556 
1b7  55'1 
115 519 

-167 532 
127 1 2  
379 523 
650 693 
?bo 523 
36 527 
296 713 
'Lh 533 
?83 5:i 
95 507 
366 527 
215 517 
102 553 
I w 554 

6?3 525 
366 677 
MY 560 
617 I11 

( 1 ;  006 

91 I 530 

21 7 52b 

3.8 
3 . 5  
3. t 
( 3 . 0  

( 3 . 0  
(3 .0  
.1. 3 
12 
3.9 
3.2 
(3.0 
( 3 . f  
( 3 . 0  

3 . 0  
(3.0 
(3.0 
( 3 . 0  
(3 .0  
( 3 . 0  
( 3 . 0  
( 3 . 0  
b . 2  
( 3 . 0  
(3.0 
( 3 . 0  
( 3 . 0  

PLUTONlWl 239 
P C l l l  ERh% 

A M k I C I L Y I  ?AI 
P C I k  ERROR 



P C l l L  

5 
13 
15 
7 
15 
b 
17 
?5 
23 

I1 
0 
15 
:I 
0 
35 
5 
25 
15 
h c  

5 
19 
li 
13 

u 

10 
a 
13 

--I 

Ib 

*,>* 
L- 

ALPHA 
EPG% 

15 
1' 
15 
14 
10 
I5 
l b  
18 
21 
15 
1E 
13 
l i  
15 
10 
20 
23 
17 
16 
15 
1I 
lh 
16 
11; 

13 
13 
15 
16 
5 
I3 

BETA 
P C I l l  

15 
6 b  
0 
3 
-7 
26 
22 
-7 
17 
1 
l U  
7 
10 
:U 

0 
17 
?E 

> -  

.- ,. -- 
Q 

I2 
6 
3 

6 
21 
21 
b 

1 
10 
7 
I 

ERPM 

32 
38 
?L 
11 
25 
35 
13 
7? 
16 
13 
15 
16 
15 
21 
16 
I6 
21 
20 
16 
13 
12 
11 
II 
It 
16 

19 

7 
b 
5 

G 

P C I l L  

?? L 

777 
-663 
360 
235 
03 
156 
-764 
539 
550 
177 
717 
705 
395 
-257 
6hE 
V51 
864 
520 
384 
-17? 
356 
-?16 
xi 
-le? 
-27 
-28 
-210 
370 

lhb 

EAST LANDFILL POND 
PAOIOCHEIlSThY 

HISTORICAL GAIA 

IClTIUn 
ERROR 

I o'l 

195 
567 ' 
5.20 
684 
503 
556 
693 

62 7 
5'b 
513 
LbG 

100 
531 
010 
603 
573 
6?b 
695 
556 
b?8 
59:. 
533 
59t 
bdl 
519 
418 
535 I 

56 2 

515 

(3.0 
(3.0 

(3.0 

(3.0 
(3.b 
(3 .0  

(3.13 

(3 .0 
(3.0 
(3.4 

(3.0 
(3.0 
(3.0 
(3.0 
(3.0 
(3.4 
(3 .0  
(3.0 

PLUlONIUI 239 
FiIlL ERliOk 



w c 

ci 
a 



w s 
W s 



, 

ALPHA BElA 
FCI/L ERG% P C l l l  

0 
I:! 

21 
'1 
d 
10 
IO 
2 
2 
3 

1 0 
9 
23 
IO 
22 
30 
.I 3 
I L  
7 
I 

1 

17 
5: 
I6 
15 
9 
I 

11 20 
16 0 
16 16 
17 6 
22 10 
I b  3 
12 1L 
?U 11 
23 20 
I6  30 
I 5  9 
2h 19 
le 5 
12 17 
21 h 

15 2 
21 12 
21 16 
l'r e 
I6 5 
II e 
I 3  5 

Io 16 
- 4  5 
17 26 
19 a 
13 9 
10 3 

ERROR 

25 
20 
27 
20 
2 b  
23 
26 
3e 
Jh 
17 
2t 
17 
26 
25 
21 
31 
34 
15 
?5 
12 
26 
!I 

25 
i! 
2L 

11 
25 
22 

EAST LANDFILL F I N  
RAbINHEfilSTSr 

HISTORICAL DATA 

IRITIM 
PCllL ERROR 

12t I9C 
b4 5 500 
167 6e 1 
-325 503 
2?t 676 
726 685 
191 505 

186 a!!$ 

0.65 0.78 
-0.16 0.72 
0 3 7  0.15 
-0.27 0.95 
1 50 790 
I80 7Lii 
- 220 b5fi 

- 20 600 
-20 e50 
-250 5 90 
270 !50 
370 626 

36 356 
- 20 380 

l?O 660 

7.9 

FLUlONlUn 239 
P C l l L  EirROR 

A I I E l i l C I M  '111 
P C I l L  Ei i i iUC 



F 3 ~ e  NG. I! 
i)tI??::a 

01121115 
01 I?Eli5 
6. 160 l e 5  
02/l1:35 
0211t lb5 
52/25/55 
03li lL I t  E 
0311 I :35 
OJll:/'5 
i)31?5135 
OLlGl l e 5  
i)110!165 

ALPHA 
P C I l l  

15 
30 
23 
20 
7 
2 

6 
12 

30 
21 
I I  
I1  
13 
ID 

It 
5 

25 
24  
I?  
5 
9 

b 
a 

17 
?b 

b 
20 

-6 

2 

C. 

EirCiN 

21 
21 
15 
18 
12 
I! 
IO 
l b  

15 
18 
IS 
12 
11 
15 
I6 

12 
13 
13 
I 1  
17 
16 
I5 
2? 
I 
3 
12 
0 
10 
1 
7 

B E l A  
PCl/L ERROR 

-I 23 
0 27 
-? 25 
12 28 
I b  2'1 
13 26 
-5 25 
-2 25 
-3 21 
I6 26 
-2  2e 
e 26 
3 25 
-2 23 
3 22 
-17 ?b 

3 25 
0 23 
5 25 
5 25 
ts ', 2 

7 2b 

33 30 

7 1 
52 56 
?? !Ij 

30 9 
19 17 
16 7 
?P 2 5  

i 

EAST LANff I LL  POND 
RADIOCHEHlSlhY 

HISIOR ICAL D A l  A 

TRITICW STkONTIUR 90 
PCI/L ERCOR PC I It EkROti 

1.b 

1.6 . 
200 210 

6 3  6 50 9.0 

PLUTWIUH ?39 
FCI/L E R C M  

MEklCIUt l  241 
F C I h  ERROR 



Page No. la 
l o  12712; 

SAMLE DATE ALPHA 
F C I l L  ERROR 

16 2 
0 3 
?? ' 6 
3G 7 
'15 I 

-5  1 

b 11 
15 I 

13 G 
13 i 
0 b 
I 3  4 
26 G 

I 2 
:0 2 

a a 

BETA 
F C I / L  ERROR 

0 ?il 
b 5 
-5  '1 
?b 3 
36. L 

51 0 
9 b 
0 Io  
9 LU 
- 5  7 
1 1  7 
kil  16 
-b t 
b 18 
0 21 
lil 7 

I -  

EASI L W I L L  FOND 
RAD IO~HElll51C Y 

HlSlOfilCAL CATA 

TRITIM 
PCI/L EhROC 

STOONIILKI 90 
F C I l L  ECROR 

l . B  

0. u 

I . ?  
0. 1 
0.2 
2.9 
2.1 
g. 2 

PLUlONIUn 535 
P C I l L  ERhOR 

A M R I C  IM 21 1 
P C I l L  ERROC 
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SWLE DAlE &FHA 
P C l l l  EEROk 

( 5  
(5 
13 
5 
7 
13 
( 5  
16 
'i 
7 

( 5  
(5 
I 1  
I S  
( 5  
17 
15 
1'( 
2u 
( 5  
I 1  
e 
1L 
31 

17 
27 
4 
? 

L 

I G  

BETA 1s 1 11un 
FCI lL  EiiCOfi PC I It ERROR 

PLUlONlUH 1'3'3 
P C I I L  EkkM 

SlCONlIUtl 90 
P C I l L  EKfiM 

AnEAICIUn 241 
PCllL E M X  



w c 

5 
w 



w e 

B 





P a w  No. 5 
Ob127188 

NURIH LAhWILL 6 Y M S  
RADIOCHElll5liiY 
HISTORICAL D A l A  

SWLE DATE 

3G 
Jil 
1 ii 
10 
1: 
I! 
I6 
la 
? 

7 
5 
13 

50 
21 
7 
I t  
I U  

5 
25 

I 3  
I 1  
?2 
( 5  
3 
? 
3u 
? 

38 

i 

0 

BETA 
PCl lL  ERR* 

TCITIWl PLUlONlUn ?39 
FCI IL E R W i  PCI/L EirROli 

STkONT 1 Wl 3Cl 
PCl/L ERROR 

AnEhlClUn 261 
PCl lL EMOR 



P39e No. b 

1#127:33 

S W L E  DAlE ALPHA 
2CI l l  ERROR 

16 
37 
.J;2 
14 
22 
( 5  
d 
23 
lo 
1 t 
?O 
16 
23 
( 5  
13 
( 5  
IO 
?I; 

33 
17 
13 
( 5  

26 
I I  
9 
I h  
53 
?h 
18 

0 

BElA 
PCI lL  EiikOC 

NINTH LANDFILL EYFASS 
RADIOCHEhlSIAU 
HISTORICAL DAIA 

1RllIUn 
F C l l L  EREOR 

PLUlONlUfl ?39 
F C l I L  ERROR 

SlltUNIIUn 90 
FCI lL  ERROR 

(/=590 
1545 513 



SAWLE DATE BE 1A 
PCI lL EDROR 

NOklH LANDFILL 8 ' f F A f  
RADIO( HEM IS1 fr Y 

HISTORICAL DATA 

T R I  I IUM PLUTONIUM ?39 
P C I l l  ERRM PCI/L EliliUR 

(1.503 
563 1% 

( I=lbb? 

VO5 51 7 
5b3  19u 
(1.627 
3? 1 b51 
t /=b65 
76b 508 
713 5E 7 
\I1517 

1121 555 
; =6?L 

,1269 552 
(1.632 
( / a 3  
5E7 L'i3 
tl.193 
(1.573 
tl:5&9 
397 567 
t.il? 6 Vt 

AnERlClUfl 261 
FCI lL  ERROR 
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SAW OATE BETA 
PCllL EKKOR 

IRlIlWl 
FI' I It EkfOti 



w c 

d 



SAtULE DATE ALPHA 
PCIlL ERROR 

'LE. 
17 
10 
7 
3: 
22 
Io 
21 

IO 
7 
7 
b 

I! 
17 
la 
21 
25 
3h 

I ?  
I V  

13 
JL 
e 
25 
15 
'r 
IO 
l'r 
9 

BETA 
PCllL ERkOh 

5ThI)NTIM 90 
F C I l L  ERROR 

MEh ICIUfl ?h 1 
i C I l L  ERROR 



SAWLE DATE KPHA 
FCllL E R R M  

I4 
25 
1'1 
( 5  
15 
I I  
31 
22 
?! 
30 
26 
9 
2'1 
'21 
9 
I6 
6 
23 
?2 
21 
2il 
I'! 
7 
23 
29 
(5 
45 
16 
12 - 
7 

BETA 
PCIll EtiCOA 

5OUIH L A N D f I l l  W A S 5  
RA[llirCHERlSIRY 
H ISTORICAL D A l A  

T R I T I U n  
P C l / L  ERGOR 

PLUlONllM 235 
F C l / L  EiROA 

STRONTIWI 90 
P C I l l  ERCOR 

AnEk IC I WI '2L I 
PCIIL ERKOti 
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EAST LANDFILL 



EAST LANDFILL FONG 
IN(UiGAN1CS 

HISTORICAL DATA 

SAWLE DATE NITRATE AS N PH 
% IL 

0 . 3  
3. I 
0.  i 
0.1 
0.1  
u. 2 
0. ; 
0.3 
0 .2  
11. I 
(0 .3  
1 
il. 2 
B.! 
0.2 
(il. I 
(0.1 
0.2 
ro. 1 
O.? 
il. I 
0 . h  
0. :. 
1 
0.4 
!d. 3 

0. 5 
b. t 
0.1 

b 

TOC CONDUCTIVITY NITliATE (00 
H;;L MHOSlCfl f f i l L  ffiG:L 

1 
0.6 
0.6 
0.6 
0.5 
1 
0. P 
1.4 
1 
1 
( 1  
0 

1 . 1  
1.5 
1 
0.3 
0.3 
G.9 
(O.? 
1 
1 
1.7 
b.9 
4 .9  

1.3 
26 
2 .  I 
?. 5 
I). 0 



5AWLE DATE 

I1 /Ot/l6 
11 115176 
I I I?? I70 

11 129176 
1?/Ub:?b 
12/13/76 
12/27/76 
d l  1031 77 
UI:lU:77 
dl117177 
0I:?L;77 
011311’77 
02 IO 7! 77 
0!/16/77 
02:?l 177 
0!l:,P/77 
G3107/?7 
03:10/77 
03:?1:77 
d3/301?7 
06 106 ;77 
d6/11/77 
05 I Id/?? 
0;:2t/77 
05/03/77 
05/10/77 
05/16/77 
05/23/77 
05/31/77 
i)611jb/l7 

NITRATE AS N 
NIL 

0.1 

2 
0. h 
0.3 
u. 1 
0.3 
(0.3 
u .7  
0.5 
0.4 
d. I 
0.6 
0.1 
0.1 
il. I 
0.1 
1 
0. I 
11. 3 
0 . 3  
il. 1 
0.1 
0.3 
0.3 
0.2 
6.3 
g. 3 
0.3 
0.1 

I 

EA31 LANDFILL FOND 

HIjIORICAL D A l A  
INORCANICS 

PH TOC C ONDlJC T I V I I Y N 1 TR A 1 E CUD IS 
f f i I L  li+ltlos/cn N I L  NIL nC/L 

D 

0. b 
3 
I D  
2 
1.6 
0.6 
1.3 
( 1  
3 
I . ?  
1.9 
0.6 
1.9 
0.6 
0.6 
0.6 
6. b 
5 
0. 6 
1 .2  
1 . 2  
0.6 
0.6 
1.3 
I . ?  
1 .1  
1 . 2  
1.2 
1 . 2  
d.6 

PCB PHENOL 
FFfllPPB PPfllPFB 



F39e Ns. 3 
Ut,/ 27 I88 

SAWLE DATE NITLAIE A5 N PH 
K l L  

06/13/77 
ob/?i1/77 
06/27/77 
07 1051 77 
07/11 :77 
u711'i/77 
u7/?:.!?? 
31 ;ul  I17 
G;idi.'77 
Ildl151? 1 
Ot:2:77 
U3/0t 77 
UP/ 121 7 7 
G9: I Y I7 7 
0Y 126 / 77 
101T~?177 
131121/77 
1011 7 / 7 7  
10/?5/77 

11 / l b / ? 7  
I1  111 I?? 
1 liSiI77 
32/u5/77 
1;'/1?/77 
12/19/77 
12/?7/77 
01 /Ob/75 
01/09/76 
i ) l / lb/?8 

10/?1/7? 

0.2 
u. 2 
G. 3 
0.6 
G. h 
(0 .3  
0.9 
'I. 3 
(6.1 
13. J 
i G .  3 
(0 .3  
(G. 3 
(0.3 
(13.3 
4. 3 
(0. 3 
;0. 3 
(G. 3 
id. 3 
(0.3 
(0.3 
(0 .3  
d. 3 
(0.3 
(U. 3 
(G. 3 
0.6 
(0.3 
0.3 

EASl LANDFILL FIND 
I NORGANl I 5  

HI5lOI i IZAL DATA 

roc CONDUCTIVITY NITRATE COD 
RGIL UnHOSICfl fiG/L ni, IL 

1.1 
1.1 
1.3 
1.9 
1.5 
i l  
.4 
I . ?  
1 
1.2  
(1  
1 
1 .? 
( 1  
( I  
1 . 4  

(1  
(1 
( I  
:I 
G. t 
1 
(1  
1.1 

( I  
( 1  
(1  
1.9 
( I  - 1.3 

TS 
%/L 

PCE PHENOL 
FPHIPPB PFflIPFB 



E LL 



w 



0 Q I) 

h U 

3 
-d I) 



SAWLE GATE 

071 16 / 30 
07/21/eo 
07/29/30 
oe/ob/eo 
OS/ll/bO 
Obll3/!6 
08 d':5/L0 
041051EO 
69Iu: /30 
091 15/til 
N1!2/60 
09/29/60 
lOlOtld0 
101 13/50 

101 27/30 
1 I1031iO 
1 1 I 101 9 
11 I1 7/30 
111!6i53 
12101ieb 
12/15/10 
1!/22/JO 
01 IG51bl 
01!12/31 

io1 ioim 

01/19iai 
01/26/21 
02/02/81 
02/09/el 
02/16/81 

NlIRAlE AS N 
ffi1L 

0.5 
(0.2 
( 1  
( I  
( 1  
( 1  
( 1  
( 1  
1 . 6  

1.0 
( 1  
( 1  
(1 
( I  
( I  
(1 
( 1  
(1 
( I  
\ I  
( 1  
i l  
1.5  
( 1  
4 . 2  
(1  
( I  
i I  
( 1  
( I  

PH 

EAST LANGFILL FIBID 
INiNGANI CS 

HI3TOAII'AL GAlA 

7.9 

6.8 83 LOO 

7.6 
7.6 
7.1 305 165 
0.9 
7.2 
7.6 
7.6 
7.6 
7.7 
7.5 
l . 3  
7.9 9 
5 

7.9 
7.9 

i. 3 
i .  I 

!.5 
7.5 
3 . 2  11.7 (64 
8.0 
7.9 
5 . 3  

a.o 

7. a 

a. 1 

e .  1 

P ', 
I.. 

560 

503 

4 2 5  

16 

190 

3%. 5 

33 

.57 

32.60 

1s 
nGlL 

235 

1379 

333 

336 

337 

TO5 
r n l L  

2b2  

306 

339 328 

PC E PHENOL 
FFfllPPE . FFfllPPE 

(0.0W 
3. 002 

(G.002 0.oOi 

(0.002 

0.05 PPE 0.032 
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SMPLE DATE NIlRAlE AS N PH 
nGIL 

TOC 
HGlL 

6.0 
16.0 
30.0 
65.0 
7. 0 
31.0 
6 2  
19.0 
20.0 
31 

EAST LANDFILL POND 
I NORG AN I C5 

HISTORICAL DAlA 

CONWCTIVITY NITRATE COD 
ulvK)S/CH %IL NIL 

761 
6 6 . 2  
779 
713 
716 

%h 
81 1 
,PO9 
70? 
a50 

50.0 
06.2 
5 2 . 7  
b t . 5  
b0. Ir 
51.0 
111 
5 7 .  b 
7 t . h  
30.6 

T5 
* l L  

I51 
Pb3 

6% 
u 30 
515 
52b 
533 
513 

556 

TDS 
RG IL 

166 

htl  
I6 7 
u16 
B 79 
501 
502 
Wb 
529 
?66 

PCB FMNGL 
FFHlPPB FFH/FFE 

(50.0 ( 1  
(50.0 ( 2  
(50.0 . 6.0 
(50.0 t? .  0 
(0.6 (1.b 
( 1  10.0 
( 1  1.0 
(1.0 20.0 
(1.0 13.0 
(1.0 d 
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?aae No. 1 
06/27/8& 

Nl lRAlE AS N PH 
W/L 

3 
2 
3 
3 
2 
4 
I 
3 
3 
3 
3 
L 

6 

3 
3 
3 
I 
3 
3 
3 
1 
1 
? 
3 
3 
i 
1 
3.3 
3 
3 

NURTH LANDFILL EYPAS 
INOkb ANI C5 

HISTOliICAL DAlA 

1K C ON[)UC T IV I I'I NI lk ATE COD 
NIL UnH0S:CH %/L W l L  

13 
10 
11 
13 
11 
I?  
17 
1 5  
15 
15 
15 
13 
IE. 
16 
13 
1 5  
12 
I3 
13 
13 
15 
13 
11 
13 
16 
l U  

17 
1 5  
15 

b 

TS 
HGIL 

PCB PHENOL 
FRIWB FPfllPF 8 



i 

NORTH LANDFILL BYPAS 
INljhGANlCS 

HISlOf i l iAL DAlA 

NIIAATE AS N PH 
nClL 

L 
3 
3 
I 
L 
b 
3 
3 
2.? 
b 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
! 
3 
3 
k 

& 

3.6 
6 
1 
3 

IOC (OND-C I I V  I I Y  N I  IRAIE COD 
. KIL UWSICtl  ffi/L tl6:L 

17 
1b 
16 
17 
le 
I? 
I1 
16 
12 
18 
15 
17 
16 
11 
11 
13 
I6 
I3 
15 
16 
I h  
13 
11 
1k 
15 
I ?  
17 
1 7  
l i  
15 

IS 
W L  



a 

w c u 2  L L -  

z =si 

2 

E3 

w c 

5 



SWLE DATE NIlFtAIE AS N PH 
nGlL 

3.6 
3.1 
2 . 1  
4.0 
3 
!.? 
i 

1.9 
2. b 
4 . 2  
1 
5 
3 
3 
6 
6 

? a  _." 

0 

0 

6 
b 
0 

WRIH IANDFILL BYPASS 
INORGANIC 5 

HISl0lilCAL DATA 

TO( CONTUCI I V 1  T Y  N I  T R A l E  C O D  
nGIL unHos/cn ffiC:L t%/ l  

IO 
1b 

I9 
15 
1 6 . 2  

l o  
12 
e.6 
11.6 
16 
15 
23 
16 
15 
16 
26 

25 

26 
23 
IO 
9 
20 
15 
16 
16 
16 

, 13 

?a 

:a 

ia 

1s 
MidL 

PCB PHENOL 
w n i m  rPnlPPe 



“-. 

E 



I 

0 

?age Nc. c 
0t1271i3 

WlH L A W I L L  BYFASS 
INMGANIC5 

HISTORICAL DATA 

' 5WlPLE DATE 

03/26/79 
fib/l12/79 
&1099:79 
01 I161 79 
06 I2 31 79 
Oh 130179 
i)5107/73 
051 lh/79 
05/21/79 
uS/2C/79 
k l10L I79  
cat,/ I 1/19 
iloli5% 
Ob 125179 
u7102/79 
G7/09/75 
07/16/79 
07/23/79 
d7/301?9 
&/G6i?9 
Ot 11 31 79 
OE 2 0 1  79 
ilb/27/79 

09110/79 
091 1 71 75 
0312 1 I 79 
10/01/79 
10/02/73 
101 15/79 

CfilG~:75 

NI IRAIE AS N FH T o c  CMNNJCT I V I  TY N I  IRATE COD 
rnll ffill ms/cn ffi/L WIL 

5 
7 
4 
t 
b.6 

7.0 
6 

3 
i 

J 
7 . G  
5 
i 1  
(1 
0.9 
( 1  
6 

5 

t. 

i 

0 

5 
5 
I 
I 
5 
3 
6 

6 
6 

e 

TDS 
%IC 

PCB PHENOL 
FPnlPFB PFnlFPB 

2:' 

18 



Fj9~ Nc.. 
Ob/?7/bi 

SAMPLE DATE 

10/2?/75 
10/?9/79 
Il/o5/79 
I1 I1 2/79 
11/19/75 
12/03/79 
1 ::lo173 
I?/ 17/79 
01 IO7 I 50 
01 /16/3U 

01/?1/5U 
i11/2m 
( i? /Ob /bC 
0?/ 1 1 Id0 
0 2 l l & l ~ O  
0?/?5/!0 
G3/133/!0 
u311Ul:O 
0 3 / I 7/60 
OJI2u l j 0  
03/31/50 
Uli171EO 
Ob / I  b / 3 0  
Ob 1’1 /til 
O h / ? E / 6 0  
05/05/80 
05/12/50 
051191eo 
051271d0 
h/02/80 

NORTH LANDFILL BYPASS 
INMGANI CS 

HlSTOIilZAL DATA 

N I I R A T E  AS N PH TOC CI)FNKKlIVIIY N I  I R A l E  COD TS TDS 
mjlL HG/L uHHos/cn f f i l L  W/L f f i IL  f lUL  

3.0 
1 
b 
3.0 
3 
3 
h 

b 

b 
1 
b 

11.1 
3 
6.0 

1 
( 1  
( I  
1.2 
b 

( 1  
1.0 
1 .3  

1 
4 
1.0  
6 
b 
6 

(r 

PCB PHENljL 
PPHIPPB PFfllPPB 



r 

u 
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V I V O  lV3IM)ISIH 
S31NV4YONI 

SSVJAJ 11IMNVl HlMS 

0 

9 
z ' 1  

f 
0 

9 
0 

1 
9 
i 
1 
0 
Q 

9 
L 
1 
1 
Q 
1 

1 
1 
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